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Manufacturer  of  Magnetrons  and  Klystrons 


Raytheon  —  World’s  Largest 


Magnetrons  from  1  to  5,000,000  Watts  —  Klystrons  from  600  to  60,000  Me  — 
Backward  Wave  Oscillators  from  1,000  to  15,000  Me.  Plus,  a  broad  line  of  spe¬ 
cial  tubes  including  storage  tubes,  rectifiers,  square  law  and  traveling  wuve 
tubes.  Write  for  complete  data  booklet  on  the  most  complete  line  in  the  industry. 

RAYTHEON  MANUFACTURING  COMPANY 


Excellence  in  Electronics 


MIcrowav*  and  Power  Tube  Operations,  Section  PT-32,  Walthan*  B4,  Mass. 
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''THREE  DEGREES  BELOW  ZERO" 

As  a  man  who  has  steadily  shunned  all  degrees  except 
honorary  ones  (I’m  still  waiting  for  somebody  to  speak 
up)  I  feel  well  qualified  to  discuss  the  subject.  And  even 
though  I  myself  am  a  prominent  scientist  — Sec’y.'Treas. 
of  the  Lower  Bronx  Astronautical  Society— I  must  admit 
I  don’t  think  degrees  are  very  important.  Of  course,  my 
viewpoint  might  change.  Especially  if  I  can  wheedle  some 
college  into  awarding  me  a  Ph.D.  (Phenomenal  Drood* 
hst).  Ah,  well,  who  can  tell  what  the  future  will  bring? 

One  thing  the  future  is  sure  to  bring  is  the  increasing 
use  throughout  industry  of  the  J&L  Optical  Comparator. 
This  is  an  ingenious  instrument  which  measures  and 
inspects  all  sorts  of  parts  and  objects  laterally,  vertically 
and  angularly  — it  also  inspects  by  reflection,  by  tracing 
and  from  overhead— with  speed  and  precision(to.0001"). 

The  photo  above  shows  how  a  J  &  L  Comparator  is 
used  by  National  Seal  Division  of  Federal-Mogul-Bower 
Bearings,  Inc.,  Redwood  City,  Calif.,  to  inspect  and 
measure  high  precision  rubber  moldings.  Due  to  the 
flexibility  and  shrinkage  of  the  parts,  accurate  measure¬ 


ment  can  be  made  only  by  means  of  the  Comparator. 
Using  reflected  light,  the  Comparator  visualizes  the 
actual  manufacturing  process.  That  is,  the  cross  section 
inspection  at  20X  of  the  moldings  themselves.  Based 
on  this  inspection,  the  molds  are  approved.  Periodically, 
as  a  check,  production  parts  are  measured  and  compared 
in  contour  to  the  same  chart  outline.  Thus  the 
Comparator  acts  as  a  monitor,  and  reduces  scrap  before 
it  starts. 

Jones  8c  Lamson  makes  the  Comparator  in  eleven 
models,  ranging  from  a  7"  Bench  type  to  a  30"  floor 
model.  For  complete  details,  send  this  coupon 


mmm  mmm  mm  ""The  Originator  of  machine  tool  standards  in  optical  inspection" 

JONES  i  LAMSON 

JONES  &  LAMSON  MACH  IN  E  COM  PAN  Y,  Dept.  710,  S99  Clinton  Street.  Springfield,  Vt..  U.S.A. 

Please  send  me  Comparator  Catalog  5700,  which  describes  the  complete  line  of  J&L  Optical  Comparators. 


Bench  Model  BC-7< 
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CIRCLE  1  READERS  SERVICE  CARD 


CHOOSE  FROM 


With  -bp-  signal  generators,  frequencies 
are  directly  set  and  read  on  one  dial. 
Output  voltage  is  directly  set  and  read. 
No  calibration  charts  are  required.  Most 
-bp-  generators  offer  internal  pulse, 

FM  or  square  wave  modulation ;  some 
include  external  pulsing  and  FM’ing. 
New  -bp-  626A  (10  to  15.5  KMC)  and 
628A  (15  to  21  KMC)  offer  10  mw 
output,  SWR  1.2. 

-bp-  signal  generators  outsell  other 
signal  sources  by  approximately  2:1. 
Engineers  report  the  reasons  are  simpler 
operation,  versatility,  trouble-free 
performance,  and  exceptional  value. 


Instninrant 

FrsqiMncy  Rang* 

Charactaristlcs 

Price 

■*p-6oec 

10  to  480  MC 

Output  0.1  MV  to  1  V  into  50  ohm  load. 

CW,  puls*  or  AM  mod.  Direct  calibration. 

S  950.00 

-hp- 6080 

10  to  420  MC 

Output  0.1  fiv  to  0.5  V  into  50  ohm  load. 

CW,  puls*  or  AM  mod.  Direct  calibration 
and  crystal  calibrator  check 

1,050.00 

-hp-  61 2A 

450  to  1,230  MC 

Output  0.1  /IV  to  0.5  V  into  50  ohm  load. 

Pulse,  CW  or  amplitude  modulotion  to  5  MC 
Direct  calibration. 

1,200.08 

-hp-  61 4A 

800  to  2,100  MC 

Output  0.1  MV  to  0.223  V  into  50  ohm  load. 
Pulse,  CW  or  FM  modulation.  Direct  colibrotion. 

1,950.00 

-hp-  61 6A 

1,800  to  4,000  MC 

Output  0.1  MV  to  0.223  V  into  50  ohm  load. 
Pulse,  CW  or  FM  modulation.  Direct  calibration. 

1,950.00 

-hp-  618B 

3,800  to  7,600  MC 

Output  0.1  MV  to  0.223  V  into  50  ohm  load. 
Pulse,  CW,  FM  or  square  wave  modulation. 
Direct  calibration. 

2,250.00 

-hp-  620A 

7,000  to  11.000  MC 

Output  0.1  MV  to  0.223  V  into  50  ohm  load. 
Pulse,  CW,  FM  or  square  wave  modulation. 
Direct  calibration. 

2,250.00 

-hp-  623B 

5,925  to  6,575  MC; 
6,575  to  7,175  MC; 
7,175  to  7,725  MC 

Output  70  MV  to  0.223  v  into  50  ohm  load. 

FM  or  square  wave  modulotion. 

Separate  power  meter  and  wave  meter  section. 

1,900.00 

-hp-  624C 

8.500  to  10.000  MC 

Output  3.0  MV  to  0.223  v  into  50  ohm  load. 
Pulse,  FM  or  square  wave  modulation. 
Separate  power  meter  and  wave  meter  section. 

2,265.00 

-hp-  626A 

10,000  to  15,500  MC 

Output  1  MMvrott  to  10  mw.  Internal  or  esternol 
pulse,  FM,  or  square  wave  modulation. 

Direct  calibration. 

3,250.00 

-hp-  628A 

15,000  to  21,000  MC 

Output  1  MMvratt  to  10  mw.  Internal  or  esternal 
pulse,  FM,  or  square  wave  modulation. 
Direct  calibration. 

3.000.00 

Your  -bp-  field  engineer  has  complete  data  on  all  -hp*  generators.  Or,  write  direct. 

HEWLETT-PACKARD  COMPANY 

4055H  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.  S.  A. 

CABLE  “HEWPACK"  •  DAVENPORT  5-4451 
fieiD  ENGINEERS  IN  ALL  PRINCIPAL  AREAS 
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financial  roundup 


Raising  New  Money 

$300  million  of  new  capital  raised 
by  32  firms  in  last  six  months  of 
1957.  Private  placements  mount 

Electronics  firms  raised  almost  as  much  new  capi¬ 
tal  in  the  last  half  of  1957  as  in  the  first  half,  despite 
a  falling  stock  market  since  July. 

Three  hundred  million  dollars  was  raised  by  32 


firms  from  July  to  December,  compared  with  $327 
million  raised  by  30  firms  from  January  to  June,  ac¬ 
cording  to  Investment  Dealers’  Digest. 

Private  placements  increased  sharply  in  the  last 
six  months  period.  Some  $88  million,  or  30  piercent 
of  the  total,  came  from  private  placements  in  the 
July-December  period.  In  the  first  six  months  pri¬ 
vate  placements  amounted  to  $27  million,  or  eight 
percent  of  the  total. 

Privately  placed  securities  are  sold  directly  to  a 
few  large  investors,  not  offered  for  general  sale  to 
the  public. 


PUBLIC  SECURITY  ISSUES  JULY-DEC.  1957 


Company 

Value 

Description 

Underwriter  or  Lender 

Sales  Cost 

Amphenol  Electronics .... 

$5,500,000 

200,000  shs  common  @  27'/2 

Hornblower  &  Weeks 

6.4% 

Electro  Instruments . 

625,000 

50,000  shs  common  12'/2 

Bear,  Stearns 

10.0% 

Electronic  Res.  Assocs . 

300,000 

100,000  shs  doss  A  com.  @  3 

Singer,  Bean  &  Mackie 

15.0% 

Emerson  Electric . 

3,390,000 

5!A%  20  yr  conv.  sub.  debentures 

Smith,  Barney 

1.5-2. 5% 

Epsco . 

960,000 

60,000  shs  common  @16 

W.  C.  Langley 

9.4% 

General  Tire  &  Rubber. . 

12,000,000 

6%  25  yr  sub.  debs.  w.  warrants 

Kidder,  Peabody 

1.87'/2% 

Haydu  Electronics . 

300,000 

100,000  shs  common  @  3 

Berry  &  Co. 

15.0% 

Hycon  Manufacturing . . .  . 

1,200,000 

400,000  shs  common  @  3 

Dempsey-Tegeler 

10.0% 

Minneapolis-Honey  well .  . 

28,155,145 

331,237  shs  common  @  85 

Eastman  Dillon 

1.3-3. 4% 

Narda  Microwave . 

270,000 

90,000  shs  common  @  3 

Milton  D.  Blauner 

12.5% 

Perkin-Elmer . 

1,500,000 

75,000  shs  common  20 

Blyth  &  Co. 

7.0% 

Sanders  Associates . 

1,500,000 

100,000  shs  dass  A  com.  @.  15 

Kidder,  Peabody 

8  0% 

Siegler  Corp . 

4,800,000 

320,000  shs  common  @15 

William  R.  Staats 

7.0% 

Smith-Corona . 

4,235,700 

6%  20  yr  conv.  sub.  debs. 

Lehman  Brothers 

2.5% 

Sperry-Rand . 

110,000,000 

5!A%  25  yr  debs.  w.  warrants 

Lehman  Brothers 

1.15% 

Statham  Instruments . 

1,250,000 

100,000  shs  common  @  12'A 

Blyth  &  Co. 

8.0% 

Thompson  Products . 

19,729,500 

4yt%  25  yr  conv.  sub.  debs. 

Smith  Barney 

1.1-1. 9% 

Tracerlab . 

675,966 

1 1 2,661  shs  common  @;  6 

Lee  Higginson 

Tung-Sol  Electric . . 

.  .  5,000,000 

100,000  shs  conv.  5%  pfd.  @  50 

Harriman,  Ripley 

3.5% 

Victoreen  Instrument . 

700,000 

6%  10  yr  conv.  sub.  debs. . 

Saunders,  Stiver 

2. 0-5. 5% 

PRIVATELY  PLACED  SECURITIES  JULY-DEC. 

1957 

Aeroquip  Corp . 

$1,000,000 

5*/2%  10  yr  notes 

Prudential  Insurance 

Aircraft  Radio . 

1,600,000 

51/2%  15  yr  notes  w.  warrants 

Prudential  Insurance 

AMF  Pinspotters . 

20,000,000 

5%  5  yr  notes 

Prudential  &  1  other 

H  ■■ 

40,000,000 

5%%  15  yr  notes 

••  '• 

Audio  Devices . 

.  App. 1 ,000,000 

100,000  shs  com.  w.  warrants 

Carl  M.  Loeb,  Rhoades  &  Co. 

Cook  Electric . 

2,000,000 

5%%  10  yr  notes 

Mass.  Mutual  Life  (Blunt  Ellis  &  Simmons) 

Dictaphone  Corp . 

4,000,000 

5!4%  20  yr  notes 

Mutual  of  N.Y.  &  others 

Monroe  Calculating . 

2,500,000 

5%  10  yr  sub.  rrates 

Mass.  Mutual  Life 

Perkin-Elmer . 

2,000,000 

534  15  yr  notes 

Prudential  Insurance 

Rome  Cable . 

5,000,000 

4!4-4%%  5-15  yr  notes 

Conn.  Mutual  Life  &  Mass.  M.  L 

Siegler  Corp . 

3,000,000 

5'/2%  12  yr  notes 

New  England  Mutual  Life  (Wm.  R.  Staats) 

Tung-Sol  Electric . 

5,000,000 

5!4%  10  yr  notes 

Prudential  Insurance 

Varo  Manufacturing . 

1,000,000 

6%  10  yr  notes 

Guardian  Life  (Shearson  Hamill) 

SHARES  and  PRICES 

According  to  the  Air  Force,  the 
four  contractors  listed  below  are 


participating  in  construction  of  an 
early  warning  system  for  detection 
of  missiles.  Ultimate  cost  will  be 
about  $721  million.  Initial  funds. 


included  in  the  President’s  supple¬ 
mental  budget  requests,  have  al¬ 
ready  been  approved.  RCA  is  the 
prime  contractor. 


Indicated 

Earned  Per  Common  Share 

1957-1958 

Some  Missile  Detection 

Recent 

Dividend 

Percent 

^ - 

- A - 

- - 

Price 

System  Contractors 

Price 

Rate 

Yield 

1957 

Period 

1956 

Traded 

Range 

RCA . 

33 '/2 

1  50 

4  5 

1  87 

(9  mos) 

1.82 

NYSE 

27  -40 

General  Electric . 

60% 

2.00 

3.3 

2.10 

(9  mos) 

1.85 

NYSE 

52%-72% 

Goodyear  Tire . 

70 

2  40« 

3.4 

6  12 

(yr) 

5  90 

NYSE 

69  -95% 

Sylvania . 

36'/s 

2.00 

5  5 

2  37 

(9  mos) 

3.20 

NYSE 

2914-46% 

‘  plus  stock 
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MERGERS,  ACQUISITIONS  and  FINANCE 


•  High  Voltage  Engineering, 
Burlington,  Mass.,  manufacturer  of 
particle  accelerators,  acquires  con¬ 
trolling  interest  in  Electronized 
Chemicals  of  New  York  City.  EC 
has  U.  S.  and  foreign  patents  in 
electron  processing  which  supple¬ 
ment  IIV  patents  in  same  field. 
John  M.  McCarthy,  vice  president 
and  comptroller  of  High  Voltage, 
becomes  president  of  its  new  sub¬ 
sidiary.  The  acquisition  is  expected 
to  strengthen  High  Voltage’s  posi¬ 
tion  in  radiation  equipment  for 
processing  chemical  materials  and 
for  sterilizing  surgicals,  drugs  and 
food. 


silicon  and  germanium  diodes  and 
rectifiers. 


Island  City,  N.  Y.,  increases  Kit 
amount  of  authorized  Lommcr 
stock.  Business  has  been  iucreasiti| 
and  the  firm  wants  to  be  in  a  pos 
tion  to  issue  new  stock  if  uccessaR 
However,  no  definite  new  issin 
plans  have  been  made. 


•  Rheeni  Manufacturing,  head¬ 
quartered  in  New  York  City,  enters 
into  credit  agreement  which  pro¬ 
vides  firm  with  a  five  year  $10 
million  loan,  as  well  as  $10  million 
in  seasonal  credit  lines,  to  provide 
for  1958  needs.  Terms  permit  pay¬ 
ment  of  cash  dividends  during  life 
of  loan  up  to  25  percent  of  earn¬ 
ings  plus  $1  million. 


•  American  Electronics  of  Lc 
Angeles  called  for  redemption  oi 
March  4  of  all  of  its  outstanding ' 
percent  convertible  debentures,  duJ 
May  1,  1967.  The  debentures  \vd 
cons  ertible  into  common  stock  nr' 
til  Feb.  27. 


•  Gabriel  Co.,  Cleseland,  Oliio, 
acquires  Bonahan  Manufacturing 
of  Los  Angeles,  producer  of  force 
ejection  systems  for  missiles  and 
aircraft.  Price  was  reported  to  be 
about  $6  million.  Gabriel,  a  large 
manufacturer  of  shock  absorbers 
and  antenna  for  automobiles,  also 
produces  antenna  for  missiles,  air¬ 
craft  and  surface  radar  systems.  The 
Bonahan  plant  will  be  operated  as 
a  Gabriel  division.  Present  man¬ 
agement  will  be  retained. 


•  Polarad  Electronics,  Lor- 
Island  City,  N.  Y.,  privately  plaa 
$750,000  of  convertible  subord. 
nated  notes  through  Kidder,  Pe 
body  &  Co.  Tlie  notes  are  di- 
Jan.  1,  1968.  Polarad  has  ah 
obtained  an  increase  in  V  los| 
credit  from  $1.2  million  to  $l| 
million.  New  funds  will  be  used  t| 
augment  Polarad’s  working  capit* 
position.  Polarad  makes  mitrow.r^ 
testing,  signal  generation  and  tj 
sending  and  receiving  apparatus,  [j 


•  General  Transistor,  Jamaica, 
N.  Y.,  purchases  the  former  Dunn 
Worsted  plant  in  Woonsocket, 
R.  1.,  which  will  be  used  for  pro¬ 
duction  of  newly  developed  semi- 
eonductor  products.  The  R.l.  plant 
is  expected  to  employ  500  people 
this  year,  1,000-2,000  eventually. 
GT  now  employs  500  p>eople  in 
four  Long  Island  plants.  The  new 
products  will  probably  include 


•  Industro  Transistor, 


Lost 

month- 

2858 


LATEST  MONTHLY  FIGURES 


FIGURES  OF  THE  WEEK 


RECEIVER  PRODUCTION 


EMPLOYMENT  AND  PAYROLLS 


(Source:  EIA) 
Television  sets,  total 
Radio  sets,  total  . . 
Auto  sets  . 


(Source;  Bur.  Labor  Statistics) 
Prod,  workers,  comm,  equip. 
Av.  wkly.  earnings,  comm. 
Av.  wkly.  earnings,  radio 
Av.  wkly.  hours,  comm. 

Av.  wkly.  hours,  radio  .... 


STOCK  PRICE  AVERAGES 


(Source:  Standard  &  Poor's) 
Radio-tv  &  electronics  . , . 
Radio  broadcasters  . 


TRANSISTOR  SALES 


(Source;  EIA) 
Unit  sales  . 
Value  . . . . 


FIGURES  OF  THE  YEAR 


Totals  for  first  11  months 
1956  Percent  Change 
464,186,000  —  1.7 

12,.840,000  -i-123.8 

10,987,021  —  11.5 

7,387,029  —  13.4 

13,981,800  -t-  10.3 


TUBE  SALES 


Receiung  tube  sales  ... 
Transistor  production  .. 
Cathode-ray  tube  sales  . 
Television  set  production 
Radio  set  production  . . 


(Source:  EIA) 

Receiving  tubes,  units 
Receiving  tubes,  value 
Picture  tubes,  units  . , 
Picture  tubes,  value  . , 
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Another  Clevite  Break-through  I 


it 

»fnfJIi  i  »iii  i»  fi  itof 

I  1  i  i  I  KS'  E  I  I  i 


•-.T?;  -»>'v  • 

■'i  i.  ■ . .  ■? 


This  history-making  addition  to  Clevite’s  line  of  ^ 

PNP  germanium  power  transistors  offers  long-  ^ 

sought  advantages  to  designers  of  high  frequency  ' 

audio  amplifiers  as  well  as  high-speed  switching 
and  core  driver  circuitry  in  digital  computers. 

For  high  frequency  audio  amplifiers: 

(TYPE  CTP  1133) 

POWER  DISSIPATION  =  10  WATTS 
of  70°C  base  temperature 
POWER  GAIN  =  27  to  33  db 

when  Ic  =  420  ma  and  power  output  =  2.0  w  mm 

POWER  GAIN  CUTOFF  FREQUENCY  =  20  kc  minimum  «  ■ 

. .  .  compared  with  5  to  7  kc  for  conventional  transistors 
DISTORTION  =  5%  maximum 

at  1 .2  w  output  HI 

For  high-speed  switching:  lU 

(TYPE  CTP  1 1 35)  1 

POWER  DISSIPATION  =  10  WATTS  ; 

at  70°C  base  temperature 
DC  CURRENT  GAIN  =  40  minimum 
at  0.5  amp 

COMMON  EMIHER  GAIN  BANDWIDTH  PRODUCT  =  1  megacycle 
SEE  us  AT  BOOTH  2626  AT  THE  I.R.E.  SHOW 


complete  information 
i  write  or  phone: 


m 

1 

1 

241  Oescent  St.»  WoHham  54,  AAms. 
TWkibrook  4-9330 

A  DIVISION  OF 


THER  C’^VITE  DIVISIONS  Instruments  Clevite  Ltd.  Clevite  Ordnance  Cleveland  Graphite-Bronze 

Clevite  Harris  Products,  Inc.  Clevite  Electronic  Components  Clevite  Research  Center  Intermetall  G.  m.  b.  H. 
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full  line  depth 


VP^  -n  -  Klystrons  from  600  to  60,000  Me  - 

ve  Oscillators  from  1,000  to  15,000  Me.  Plus,  a  broad  line  of  spe- 
lu^g  storage  tub^,  recUfiers,  square  law  and  traveling  wave 
complete  data  booklet  on  the  most  complete  line  in  the  industry. 

THEON  manufacturing  COMPANY 

d  Fewer  Tube  Operations.  Section  FT- 32,  Waltham  S4.  Mas 

9501  W.  Grand  A.enue.  FranMIn  ParK.  minoH:  5236  Santa  Monica  Btvd..  los  Angeles  29.  I 
SEE  RAYTHEON  AT  THE  IRE-BOOTHS  2611-2614 


Ai  a 
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street 


M.E. 

PK.D. 


THREE  DEGREES  BELOW  ZERO 


As  a  roan  who  has  steadily  sliunned  all  degrees  except 
konorary  ones  (I'm  still  w’aiting  fur  tomcbo<ty  to  speak 
■p)  I  feel  well  qualiticd  to  discuss  the  subject.  And  even 
though  I  myself  am  a  ]>romincnt  scientist  — Sec 'y.>Treas. 
of  the  Lower  Bronx  Astronautical  Society— I  must  admit 
I  don't  think  degrees  are  very  important.  Of  course,  my 
fiewpoiiit  might  change.  Especially  if  I  can  wheedle  some 
college  into  awarding  me  a  Ph.D.  (Phenomenal  Drood- 
list).  Ah,  well,  who  can  tell  what  the  future  will  bring? 

One  thing  the  future  is  sure  to  bring  is  the  increasing 
use  throughout  industry  of  the  J&L  Optical  Comparator. 
This  is  an  ingenious  instrument  which  measures  and 
inspects  ail  sorts  of  parts  and  objects  laterally,  vertically 
and  angularly  — it  also  inspects  by  reflection,  by  tracing 
and  from  overhead — with  speed  and  precision  (to  .0001") . 

The  photo  above  shows  how  a  J  Sc  L  Comparator  is 
used  by  National  Seal  Division  of  Federal-Mogul-Bower 
Bearings,  Inc.,  Redwood  City,  Calif.,  to  inspect  and 
measure  high  precision  rubber  moldings.  Due  to  the 
fle.\ibili(y  and  shrinkage  of  the  parts,  accurate  measure¬ 


ment  can  be  made  only  by  means  of  the  Comparator. 
Using  reflected  light,  the  Comparator  visualizes  the 
actual  manufacturing  process.  That  is,  the  cross  section 
inspection  at  20X  of  the  moldings  themselves.  Based 
on  this  inspection,  the  molds  aie  approved.  Periodically, 
as  a  check,  production  parts  are  measured  and  compared 
in  contour  to  the  same  chart  outline.  Thus  the 
Comparator  acts  as  a  monitor,  and  reduces  scrap  before 
it  starts. 

Jones  8c.  Lamson  makes  the  Comparator  in  eleven 
models,  ranging  from  a  7"  Bench  type  to  a  30"  floor 
model.  For  complete  details,  send  this  coupon  today. 


■M  "'The  originator  of  machine  fool  standards  in  optical  inspection' 

JONE5  i  LAMSON 

JONES  &  LAMSON  MACHINE  COM PANY,  Dept.  710, 539  Clinton  Street,  Springfield,  Vt.,  U.S. A. 

Please  send  me  Comparator  Catalog  5700,  which  describes  the  complete  line  of  J  &  L  Optical  Comparators. 


Bench  Model  BC-7C 


<386  company 


zone  state 
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complete  coverage,  outstanding  value 


11  TO 

CHOOSE  FROM 


^ORE 


With  -Ap-  signal  generators,  frequencies 
are  directly  set  and  read  on  one  dial. 
Output  voltage  is  directly  set  and  read. 
No  calibration  charts  are  required.  Most 
•hp-  generators  offer  internal  pulse, 

FM  or  square  wave  modulation ;  some 
include  external  pulsing  and  FM’ing. 
New  -hp-  626A  (10  to  15.5  KMC)  and 
628A  (15  to  21  KMC)  offer  10  mw 
output,  SWR  1.2. 

-hp-  signal  generators  outsell  other 
signal  sources  by  approximately  2:1. 
Engineers  report  the  reasons  are  simpler 
operation,  versatility,  trouble-free 
performance,  and  exceptional  value. 


Instrument 


Frequency  Range 


Characteristics 


Output  0.1  /(V  to  I  V  into  50  ohm  load. 


CW,  pulse  or  AM  mod.  Direct  colibrotion. 


Output  0.1  /(V  to  0.5  V  into  50  ohm  load. 
CW,  pulse  or  AM  mod.  Direct  calibration 


and  crystol  calibrotor  check 


Output  0.1  /IV  to  0.5  V  into  SO  ohm  load. 
Pulse,  CW  or  amplitude  modulation  to  5  MC 
Direct  calibration. 


Output  0.1  //V  to  0.223  V  into  50  ohm  load. 
Pulse,  CW  or  FM  modulation.  Direct  colibrotion. 


Output  0.1  /TV  to  0.223  V  into  50  ohm  load. 
Pulse,  CW  or  FM  modulotion.  Direct  colibrotion. 


Output  0.1  /IV  to  0.223  V  into  50  ohm  load. 
Pulse,  CW,  FM  or  square  wave  modulation. 
Direct  calibration. 


Output  0.1  //V  to  0.223  V  into  50  ohm  load. 
Pulse,  CW,  FM  or  square  wave  modulation. 
_ Direct  colibrotion. _ 


Output  70  /IV  to  0.223  v  into  50  ohm  load. 

FM  or  square  wave  modulation. 
Separate  power  meter  and  wave  meter  section. 


Output  3.0  //V  to  0.223  v  into  50  ohm  load. 
Pulse,  FM  or  square  wave  modulation. 
Separate  power  meter  and  wave  meter  section. 


Output  1  //uwott  to  10  mw.  Internal  or  external 
pulse,  FM,  or  square  wave  modulation. 
Direct  calibration. 


Output  1  /i//watt  to  10  mw.  Internal  or  external 
pulse,  FM,  or  square  wave  modulation. 
Direct  calibration. 


Your  -hp-  field  engineer  has  complete  data  on  all  -hp-  generators.  Or,  write  direct. 


HEWLETT-PACKARD  COMPANY 

4055H  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.  S.  A. 
CABLE  “HEWPACK”  •  DAVENPORT  5-4451 
f/ElD  ENGINEERS  IN  All  PRINCIPAL  AREAS 
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fINANCIAL  ROUNDUP 


Raising  New  Money 

$300  million  of  new  capital  raised 
by  32  firms  in  last  six  months  of 
1957.  Private  placements  mount 

Electronics  firms  raised  almost  as  much  new  capi¬ 
tal  in  the  last  half  of  1957  as  in  the  first  half,  despite 
a  falling  stock  market  since  July. 

Three  hundred  million  dollars  was  raised  by  32 


firms  from  July  to  December,  compared  with  $327 
million  raised  by  30  firms  from  Januar}’  to  June,  ac¬ 
cording  to  Investment  Dealers’  Digest. 

Private  placements  increased  sharply  in  the  last 
six  months  period.  Some  $88  million,  or  30  percent 
of  the  total,  came  from  private  placements  in  the 
July-December  period.  In  the  first  six  months  pri¬ 
vate  placements  amounted  to  $27  million,  or  eight 
percent  of  the  total. 

Privately  placed  securities  are  sold  directly  to  a 
few  large  investors,  not  offered  for  general  sale  to 
the  public. 


Company 

Value 

Description 

Underwriter  or  Lender 

Sales  Cost 

Amphenol  Electronics .... 

$5,500,000 

200,000  shs  common  @  77  Vi 

Hornblower  &  Weeks 

6.4% 

Electro  Instruments . 

625,000 

50,000  shs  common  (S  1 2'/2 

Bear,  Stearns 

10.0% 

Electronic  Res.  Assocs . 

300,000 

100,000  shs  class  A  com.  (q.  3 

Singer,  Bean  &  Mackie 

15.0% 

Emerson  Electric . 

3,390,000 

5'/2%  20  yr  conv.  sub.  debentures 

Smith,  Barney 

1 .5-2.5% 

Epsco . 

960,000 

60,000  shs  common  @  1 6 

W.  C.  Langley 

9.4% 

General  Tire  &  Rubber. . 

12,000,000 

6%  25  yr  sub.  debs.  w.  warrants 

Kidder,  Peabody 

1 .87'/2% 

Maydu  Electronics . 

300,000 

100,000  shs  common  @  3 

Berry  &  Co. 

15.0% 

Hycon  Manufacturing .... 

1,200,000 

400,000  shs  common  @  3 

Dempsey-Tegeler 

10  0% 

Minneapolis-Honey  well .  . 

28,155,145 

331,237  shs  common  @  85 

Eastman  Dillon 

1 .3-3  4% 

Narda  Microwave . 

270,000 

90,000  shs  common  3 

Milton  D.  Blauner 

12  5% 

Perkin-Elmer . 

1,500,000 

75,000  shs  common  @  20 

Blyth  &  Co. 

7.0% 

Sanders  Associates . 

1,500,000 

100,000  shs  class  A  com.  @15 

Kidder,  Peabody 

8  0% 

Siegler  Corp . 

4,800,000 

320,000  shs  common  @  15 

William  R.  Staats 

7.0% 

Smith-Corona . 

4,235,700 

6%  20  yr  conv.  sub.  debs. 

Lehman  Brothers 

2.5% 

Sperry-Rand . 

110,000,000 

5'/2%  25  yr  debs.  w.  warrants 

Lehman  Brothers 

1.15% 

Statham  Instruments . 

1,250,000 

100,000  shs  common  @  12'/2 

Blyth  &  Co. 

8  0% 

Thompson  Products . 

19,729,500 

4%%  25  yr  conv.  sub.  debs. 

Smith  Barney 

1.1-1 .9% 

Tracerlab . 

675,966 

1 12,661  shs  common  @  6 

Lee  Higginson 

Tung-Sol  Electric . 

5,000,000 

100,000  shs  conv.  5%  pfd.  @  50 

Harrimon,  Ripley 

3.5% 

Victoreen  Instrument . 

700,000 

6%  10  yr  conv.  sub.  debs . 

Saunders,  Stiver 

2. 0-5. 5% 

PRIVATELY  PLACED  SECURITIES  JULY-DEC. 

1957 

Aeroquip  Corp . 

$1,000,000 

5'/2%  10  yr  notes 

Prudential  Insurance 

Aircraft  Radio . 

1,600,000 

5/2%  15  yr  notes  w.  warrants 

Prudential  Insurance 

AMF  Pinspotters . 

20,000,000 

5%  5  yr  notes 

Prudential  &  1  other 

•  •  M 

40,000,000 

5%%  15  yr  notes 

“ 

Audio  Devices . 

.  App.  1 ,000,000 

100,000  shs  com.  w.  warrants 

Carl  M.  Loeb,  Rhoades  &  Co. 

Cook  Electric . 

2,000,000 

5%%  10  yr  notes 

Mass.  Mutual  Life  (Blunt  Ellis  &  Simmons) 

Dictaphone  Corp . 

4,000,000 

5!4%  20  yr  notes 

Mutual  of  N.Y.  &  others 

Monroe  Calculating . 

2,500,000 

5%  10  yr  sub.  notes 

Mass.  Mutual  Life 

Perkin-Elmer . 

2,000,000 

5%  15  yr  notes 

Prudential  Insurance 

Rome  Cable . 

5,000,000 

4!4-4%%  5-15  yr  notes 

Conn.  Mutual  Life  &  Mass.  M.  L. 

Siegler  Corp . 

3,000,000 

5’/2%  12  yr  notes 

New  England  Mutual  Life  (Wm.  R.  Staats) 

Tung-Sol  Electric . 

5,000,000 

514%  10  yr  notes 

Prudential  Insurance 

Voro  Monufacturing . 

1,000,000 

6%  10  yr  notes 

Guardian  Life  (Shearson 

Hamill) 

SHARES  and  PRICES 

According  to  the  Air  Force,  the 
four  contractors  listed  below  are 


participating  in  construction  of  an 
early  warning  system  for  detection 
of  missiles.  Ultimate  cost  will  be 
about  S721  million.  Initial  funds. 


included  in  the  President’s  supple¬ 
mental  budget  requests,  have  al¬ 
ready  been  approved.  RCA  is  the 
prime  eontractor. 


Some  Missile  Detection 

Recent 

Indicated 

Dividend 

Percent 

Earned  Per  Common  Share 

^ _ A _ ^ 

1957-1958 

Price 

System  Contractors 

Price 

Rate 

Yield 

1957 

Period 

1956 

Traded 

Range 

RCA . 

33/2 

1  50 

4  5 

1  87 

(9  mos) 

1.82 

NYSE 

27  -40 

General  Electric . 

60% 

2  00 

3  3 

2  10 

(9  mos) 

1  85 

NYSE 

52%-72H 

Goodyear  Tire . 

70 

2  40‘ 

3.4 

6  12 

lyr) 

5.90 

NYSE 

69  -9514 

Sylvania . 

3614 

2.00 

5.5 

2  37 

(9  mos) 

3.20 

NYSE 

29% -46 14 

‘  plus  stock 
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FIGURES  OF  THE  WEEK 


LATEST  MONTHLY  FIGURES 


RECEIVER  PRODUCTION 


EMPLOYMENT  AND  PAYROLLS 


(Source:  EIA) 

Feb.  14,  '58 

Feb.  7,  '58 

Feb.  15,  '57 

(Source:  Bur.  Labor  Statistics) 

Oct.  '57 

Sept.  '57 

Oct.’« 

Television  sets,  total  . 

98,841 

103,730 

123,225 

Prod,  workers,  comm,  equip. 

412,000-p 

417,900-r 

413,11X1 

Radio  sets,  total  . 

211,545 

224,149 

307,909 

Av.  wkly.  earnings,  comm. 

S76.44  -p 

$78.40  -r 

$78,71 

Auto  sets  . 

68,874 

76,794 

126,450 

Av.  wkl)r.  earnings,  radio 

S74.40  -p 

$76.02  -r 

$75.70 

Av.  wkly.  hours,  comm. 

39.0  -p 

40.0  -r 

40.9 

STOCK  PRICE  AVERAGES 

Av.  wkly.  hours,  radio  .... 

39.0  -p 

39.8  -r 

40.7 

(Source:  Standard  &  Poor's) 

Feb.  19,  '58 

Feb.  12,  '58 

Feb.  20,  '57 

TRANSISTOR  SALES 

Radio-tv  &  electronics  . 

46.49 

45.55 

45.97 

Dec.  '54  ^ 

Radio  broadcasters  . 

57.40 

56.95 

62.23 

(Source:  EIA) 

Dec.  '57 

Nov.  '57 

Unit  sales  . 

2,773,000 

3,578,700 

1,608,000 

FIGURES  OF  THE 

YEAR 

Value  . 

S6,619,000 

$6,989,000 

$4,691,000 

1957 

1956 

Percent  Change 

TUBE  SALES 

Receiving  tube  sales  . 

456,424,000  464,186,000 

-  1.7 

(Source:  EIA) 

Dec.  '57 

Nov.  '57 

Dec. '54 

Transistor  production  . 

28,738,000 

12,840,000 

-1-123.8 

Receiving  tubes,  units  . 

27,736,000 

39,950,000 

34,340,COC 

Cathode-ray  tube  sales  . 

9,721,008 

10,987,021 

-  11.5 

Receiving  tubes,  value . 

$24,881,000 

$33,166,000 

$29,111,OOC 

Television  set  production  .... 

6,399,345 

7,387,029 

-  13.4 

Picture  tubes,  units  . 

644,026 

772,801 

795,474 

Radio  set  production  . 

15,427,738 

13,981,800 

+  10.3 

Picture  tubes,  value  . 

$12,971,487 

$15,138,438 

$13,423,157 
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MERGERS,  ACQUISITIONS  and  FINANCE 


•  High  Voltage  Engineering, 
Burlington,  Mass.,  manufacturer  of 
particle  accelerators,  acquires  con¬ 
trolling  interest  in  Electronized 
Chemicals  of  New  York  Citv.  EC 
has  U.  S.  and  foreign  patents  in 
electron  processing  which  supple¬ 
ment  IIV  patents  in  same  field. 
John  M.  McCarthv,  vice  president 
and  comptroller  of  High  Voltage, 
becomes  president  of  its  new  sub¬ 
sidiary.  The  acquisition  is  expected 
to  strengthen  High  Voltage’s  posi¬ 
tion  in  radiation  equipment  for 
processing  chemical  materials  and 
for  sterilizing  surgicals,  drugs  and 
food. 

•  General  Transistor,  Jamaica, 
N.  Y.,  purchases  the  former  Dunn 
Worsted  plant  in  Woonsocket, 
R.  1.,  which  will  be  used  for  pro¬ 
duction  of  ncwlv  developed  semi¬ 
conductor  products.  Tire  R.l.  plant 
is  expected  to  employ  500  people 
this  vear,  1,000-2,000  eventually. 
GT  now  employs  500  people  in 
four  Long  Island  plants.  'Hie  new 
products  will  probably  include 


silicon  and  germanium  diodes  and 
rectifiers. 

•  Rheem  Manufacturing,  head¬ 
quartered  in  New  York  City,  enters 
into  credit  agreement  which  pro¬ 
vides  firm  with  a  five  vear  $10 
million  loan,  as  well  as  810  million 
in  seasonal  credit  lines,  to  provide 
for  1958  needs.  Terms  permit  pay¬ 
ment  of  cash  dividends  during  life 
of  loan  up  to  25  percent  of  earn¬ 
ings  plus  SI  million. 

•  Gabriel  Co.,  Clexcland,  Ohio, 
acquires  Bonahan  Manufacturing 
of  Los  Angeles,  producer  of  force 
ejection  systems  for  missiles  and 
aircraft.  Price  was  reported  to  be 
about  86  million.  Gabriel,  a  large 
manufacturer  of  shock  absorbers 
and  antenna  for  automobiles,  also 
produces  antenna  for  missiles,  air¬ 
craft  and  surface  radar  systems.  'Phe 
Bonahan  plant  will  be  operated  as 
a  Gabriel  dixision.  Present  man¬ 
agement  will  be  retained. 

•  Industro  Transistor,  Long 


Island  City,  N.  Y.,  increases  li, 
amount  of  authorized  cornre'v 
stock.  Business  has  been  incrcasi™ 
and  the  firm  wants  to  be  in  a  pf? 
tion  to  issue  new  stock  if  nccessar 
Howexer,  no  definite  nexv  issm 
plans  hax  e  been  made. 

•  American  Electronics  of  Loj 
Angeles  called  for  redemption  ob 
March  4  of  all  of  its  outstanding) 
percent  conxcrtible  debentures,  dw 
May  1,  1967.  The  debentures  wen 
conxcrtible  into  common  stock  un. 
til  Feb.  27. 

•  Polarad  Electronics,  Loti! 
Island  City,  N.  Y.,  privatelv  plaa^ 
$750,000  of  conxcrtible  subordi¬ 
nated  notes  through  Kidder,  Pea 
body  S:  Co.  Tire  notes  arc  dui 
Jan.  1,  1968.  Polarad  has  ak 
obtained  an  increase  in  V  loan 
credit  from  81.2  million  to  $1'^ 
million.  New  funds  xvill  be  used  t 
augment  Polarad’s  xxorking  capita 
position.  Polarad  makes  microwai 
testing,  signal  generation  and  t 
sending  and  receiving  apparatus. 


Another  Clevite  Break-through  I 


CLEVITE 

TRANSISTOR  PRODUCTS 


ACTUAL 

SIZE 


complete  information 
write  or  phone: 


—  ’  «*•«< 

241  Cr«sc«nt  St.,  Waltham  54,  Mats 
TWinbrook  4-9330 

A  DIVISION  OF 


This  history-making  addition  to  Clevite’s  line  of 
PNP  germanium  power  transistors  offers  long- 
sought  advantages  to  designers  of  high  frequency 
audio  amplifiers  as  well  as  high-speed  switching 
and  core  driver  circuitry  in  digital  computers. 


For  high  frequency  audio  amplifiefs: 

(TYPE  CTP  1133) 

POWER  DISSIPATION  =  10  WATTS 
at  70°C  base  temperature 
POWER  GAIN  =  27  to  33  db 

when  Ic  =  420  ma  and  power  output  =  2.0  w 
POWER  GAIN  CUTOFF  FREQUENCY  =  20  kc  minimum  « 

. .  .  compared  with  5  to  7  kc  for  conventional  transistors 
DISTORTION  =  5%  maximum 
at  1 .2  w  output 


For  hial-  -peed  switching: 

''(TYPE  CTP  1 1 35) 

POWER  DISSIPATION  =  10  WATTS 
at  70°C  base  temperature 
DC  CURRENT  GAIN  =  40  minimum 


at  0.5  amp 

COMMON  EMITTER  GAIN  BANDWIDTH  PRODUCT  =  1  megacycle 
SEE  US  AT  BOOTH  2626  AT  THE  I.R.E.  SHOW 


CLEVITE 


OTHER  CLEVITE  DIVISIONS  Instruments  Clevite  Ltd.  Clevite  Ordnance  Cleveland  Graphite-Bronze 

Clevite  Harris  Products,  Inc.  Clevite  Electronic  Components  Clevite  Research  Center  Intermetall  G.  m.  b.  H. 
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Small  roller  bearings  . . . 
some  as  tiny  as  the  period 
at  the  end  of  this 
sentence  are  produced  by 
Miniature  Precision  Bearings, 
Inc.,  of  Keene,  N.H.  with 
an  assist  from  Barnstead 
Distilled  Water. 


WASHINGTON  OUTLOOK 


The  first  official  sign  of  plans  for  substantially  boosting  defense  spen 
ing— along  the  \ast  lines  envisaged  by  the  Gaither  and  Rockefeller  coi 
mittees— shows  up  in  preliminary  budget  estimates  for  fiscal  1960,  rcceni 
turned  into  Defense  Secy.  McElroy’s  office  by  the  three  military  servia 

ELECTRONICS  has  learned  that  the  so-called  “unilateral 


service  planfl 

for  the  fiscal  year  starting  July  1,  1959  call  for  new  appropriation  requests  totjfl 
ing  $49.6  billion.  This  is  almost  $10  billion  over  the  fiscal  1959  milifa^ 
budget  now  being  considered  by  Congress.  a 

Biggest  chunk  of  the  increase— some  S6  billion— would  go  for  addej 
procurement  and  production  of  militaiy  hard  goods.  The  most  eye-raisiiJ 
item  in  the  proposed  increase  is  for  output  of  manned  aircraft— $10.7  billioij 
compared  to  only  $6.9  billion  in  the  fiscal  1959  budget.  J 

New  funds  for  missile  production  total  $3.9  billion,  up  only  $300  milliog 
from  the  current  new  budget;  for  shipbuilding,  $1.9  billion,  up  $600  milliot 
over  the  current  spending  estimate;  for  research  and  development,  S2ii 
billion,  $600  million  more  than  the  latest  appropriation  request. 

•  The  fact  that  the  services  want  $49.6  billion  in  new  funds  for  fis(d 
1960  does  not  mean,  of  course,  that  the  Administration’s  defense 
budget  that  goes  to  Congress  next  January  will  add  up  to  this  sum^ 

The  fiscal  1959  budget,  for  instance,  totaling  $39.7  billion  in 
requests  for  new  military  funds,  is  $9.3  billion  under  three  service^ 
preliminary  estimates.  The  Administration  may  be  less  tight-fistedB 
this  year  in  putting  together  the  fiscal  1960  budget. 

Indeed,  there’s  talk  of  a  supplemental  defense  appropiiation 


Even  Roller  Bearings 
ROLL  Better  With 


Distilled  Water 


Barnstead  Stills  provide  a  reliable 
source  of  purest  abater  in  either  .lab¬ 
oratory  or  production  quantities.  At 
Miniature  Precision  Bearings,  Inc.,  this 
is  what  they  say:  “This  water  Still  is 
used  in  our  vital  laboratory  work  on 
the  metallurgy  of  metals  in  our  bear¬ 
ings  and  tools.  A  great  deal  of  time  is 
spent  in  analyzing  the  causes  of  bear¬ 
ing  failure.  .  .  .  Oust  for  example,  is 
analyzed  optically  and  chemically.  .  .  . 
Naturally,  the  purest  distilled  water  is 
needed  for  much  of  this  work  and 
Barnstead  equipment  fills  this  need 
nicely.” 


original  appropriatioij  request  is  even  voted  upon.  According  to 
Pentagon  sources,  this  might  total  roughly  $2  billion,  might  include 
sums  for  more  “conventional  weapons”  like  B-52’s,  jet  tankers, 
advanced  Army  small  arms,  the  subsonic  Snark  missile  and  the  like. 

'I’here  is  considerable  Pentagon  opinion  that  the  Administration 
is  taking  a  big  risk  in  failing  to  continue  produetion  of  so-called 
“interim”  weapons  like  B-52’s  and  Snarks,  while  pushing  the  crash 
program  on  ballistic  missiles. 

•  I’he  Pentagon’s  new  listing  of  top  defense  contractors  demonstrates 
again  electronics  industry’s  growing  role  in  militaiy  production. 
Nine  of  15  leading  contractors  during  January  1955-Junc  1957  period 
arc  cither  exclusively  in  electronics  or  arc  aircraft  companies  with 
important  electronics  subsidiaries- General  Dynamics  ranks  first, 
with  $2.3  billion  in  new'  orders  for  the  period. 

Others,  in  order:  GE,  $1.9  billion;  North  American  Aviation, 
$1.8  billion;  AT&T,  $1.3  billion;  Lockheed,  $1.2  billion;  Hughes 
Aircraft,  $867  million;  Martin,  $772  million;  IBM,  $637.5  million; 
and  CM,  $585.4  million. 

Other  major  electronic  contractors  arc:  Bendix  Aviation,  $546.-! 
million;  Spcriy'  Rand,  $430.1  million;  Raytheon,  $397.4  million; 
RCA,  $354.7  million;  Avco,  $297.7  million;  Westinghousc,  $284  mil¬ 
lion;  American  Bosch  Arma,  $189.3  million;  Philco,  $182.3  million; 
Collins  Radio,  $152  million;  IT&l’,  $149.6  million;  General  Pre¬ 
cision,  $146.5  million;  Minneapolis-Honeywcll,  $142.6  million; 
Burroughs,  $136.9  million. 


Whatever  your  requirement  .  .  .  you 
can  get  exactly  what  you  need  from 
Barnstead  .  .  .  Only  Barnstead  makes 
both  .  .  .  Stills  and  Demineralizers  for 
all  Pure  Water  requirements.  Write  for 
literature  today. 


WES1 
Yes,  I 
□  Pb 


J5L#  STILL  &  DEMI^ER41IZIR  CO. 

BOSTON  NEW  YORK  CLEVELAND 

JAmaica  Klngsliridge  Academy 

4-3100  S-15S7  6-6622 

CHICAGO  PHILADELPHIA  LOS  ANGELES 
Financial  LOcust  RYan 

6-0568  8-1796  1-9373 

lOHNSON  CITY  SAN  FRANCISCO  CHAHANOOGA 
3113  TEmplebar  6-5963 

2-5391 

19  Lanesville  Terrace,  Boston  31,  Mass. 

FIRST  IN  PURE  WATER  SINCE  1878 
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NEW  TAX 
CLIMATE 


for  your  new  plant 


The  fact  that  Pennsylvania  manufacturers  will  save  an  estimated 


$45  million  in  taxes  during  the  current  biennium  proves  our  p)oint. 


To  create  this  “tax  climate”  favorable  to  new  and  expanding  in 


dustry,  the  state  legislature  has  taken  these  steps: 


1.  Exempted  manufacturers  from  capital  stock  and  franchise  tax. 


2.  Eliminated  local  ad  valonim  property  taxes  on  machinery  and 


equipment  (there  is  no  state-level  general  property  tax). 

3.  Repealed  tax  on  stock  transfers. 

4.  Made  3%  sales  tax  permanent — now  the  principal  source  of 
state  revenues. 

5.  Reduced  the  sales  tax  on  purchases  by  manufacturers. 

Add  the  fact  that  Pennsylvania  has  no  state  personal  income  tax, 
and  you  can  see  how  all  this  creates  a  favorable  tax  climate.  Use 
the  coupon  below  for  details. 


Hello... 

I’m  Charlie  Fife.  I  want  to  stress 
the  point  that  this  good  tax  news 
is  only  one  of  many  facets  that 
interest  manufacturers  in  expansion 
in  WESTem  PENNsylvania. 

For  example,  we  have  communities 
offering  100%  financing  in 
attractive  lease/ purchase  agreements; 
interest  as  low  as  2% ,  with  deferred 
amortization,  can  be  applied  on 
up  to  50%  of  total  plant  cost. 

Skill  surveys  and  labor  inventories 
in  our  files  show  the  true  picture 
of  labor  availability,  both  male 
and  female. 

We’ll  gladly  assign  a  plant  location 
specialist  to  personally 
assist  in  your  evaluation  of 
WESTem  PENNsylvania.  There 
is  no  charge  for  this  professional 
service.  And,  you  can  be  sure 
that  West  Penn  Power  will  respect 
your  confidence. 

Charles  M.  Fife,  Manager 

Area  Development  Department 


WEST  PENN  POWER,  Area  Development  Department,  Cabin  Hill,  Greensburg,  Pennsylvania  E-1 

Yes,  I’m  interested  in  WESTem  PENNsylvania: 

G  Please  send  details  on  taxes.  [G  Please  send  booklet,  “Plant  Location  Services.” 

Name  _ Title _ 

Company 
City _ 

pCTRONICS  business  edition  -  March  7,  1958  *  “eaocrs  service  card 


Street _ _ _ 

_ Zone _ State 


WEST  PENN  POWER 

an  operating  unit  of  the  WEST  PENN  ELECTRIC  SYSTEM 


Symbol  for  manganese  .  .  .  the  ele¬ 
ment  used  in  cathode  sleeves  of  elec¬ 
tron  tubes  to  give  the  tube  the  ability 
to  emit  electrons. 

Just  as  Mn  is  the  accepted  symbol 
for  manganese,  so  Tung-Sol  repre¬ 
sents  the  highest  quality  production 
of  electron  tubes  to  volume  require¬ 
ments.  This  ability  is  an  important 
reason  why  Tung-Sol  is  America’s 
largest  independent  electron  tube 
manufacturer. 


Tung-Sol  Electric  Inc.,  Newark  4,  N.  J. 
Manufacturers  of  Automotive  and  Elec¬ 
tronic  Components. 


Miniature  Sealed  Beam  Signal  Radio  and 

Lamps  Headlamps  Flasliefs  TV  Tubes 


Aluminiztd 
Piclurt  Tubes 


I  I 

Speciet  Purpose  Semkonductor 

Tubes  Products 


^'1 
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Sprague:  facts,  skis  and  the  Fed 

CoNTRO\'ERSY  is  Still  raging  over  the  report  of  the  Gaither  panel,  which 
Robert  C.  Sprague  directed  during  its  last  months.  On  Mar.  26, 
Sprague  comes  back  into  the  spotlight  with  another  topic  close  to 
his  heart:  the  Federal  Resene  System,  which  he  will  discuss  before 
the  IRE  Banquet.  It’s  no  new  topic  to  Sprague;  as  chairman  of  Boston’s 
Federal  Reserve  Bank,  he  tries  constantly  to  make  the  Fed’s  functions 
clear  to  New  England  businessmen. 

Sprague,  who  was  >7  last  August,  was  graduated  from  Annapolis  in 
1920,  took  a  B.S.  at  the  Naval  Graduate  School  a  year  later  and  an 
M.S.  in  nasal  architecture  at  MIT  in  1924.  His  scientific  training  bred 
a  strong  scientific  curiosity,  which  in  turn  led  to  the  founding  of 
Sprague  Electric. 

One  night  in  1926,  he  became  dissatisfied  with  the. tone  of  his  radio. 
He  started  tinkering,  built  a  multitap  capacitor  tone  control.  It  made 
such  a  marked  improsement  that  he  formed  a  company  to  build  and 
market  the  controls.  Later  he  recognized  the  existence  of  a  larger 
market  for  the  capacitors  themselves,  began  making  them.  In  1928 
he  resigned  from  the  Na\y  to  concentrate  on  his  growing  firm. 

“To  him,”  an  associate  says  of  Sprague,  “facts  are  sacred.”  He  likes 
plain  talk,  hates  “mere  words.”  His  respect  for  facts  and  articulate 
knowledge  keeps  him  in  demand  as  an  advisor  to  industry'  and  gov¬ 
ernment.  He  has  served  in  the  two  top  posts  of  RETMA  (now  EIA), 
is  currently  consultant  on  continental  defense  to  the  National  Security 
Council,  also  advises  the  Office  of  Defense  Mobilization. 

Sprague  makes  a  point  of  having  spare  time.  In  the  summer,  he 
likes  tennis  a  lot  and  swimming  a  little,  says  “we  have  a  pool  but  my 
grandchildren  use  it.”  In  the  winter,  he  skis.  Last  year  he  made  a 
mathematical  analysis  of  skiing,  published  it  privately  at  year’s  end 
for  “a  few  friends.” 


COMMENT 

Auto  Controls 

Your  short  article  on  develop¬ 
mental  work  in  electronic  car  con¬ 


trols  (“Electronic  Car  Control 
Nears,”  Feb.  7,  p  44)  points  up 
a  greatly  neglected  field  for  elec¬ 
tronic  and  electromechanical  con¬ 
trol.  I’he  potentialities  of  using 
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automatic  controls  in  the  mass 
transportation  of  people  have  not 
been  scratched. 

The  failure  to  recognize  the  po¬ 
tentiality  of  automatic  controls 
and  to  use  them  in  modernization 
of  public  transportation  (essen¬ 
tially  unchanged  since  the  horse 
car}  are  at  the  root  of  the  decline 
of  public  transit,  of  the  railway 
commuter  problem,  of  urban  con¬ 
gestion  due  to  parking,  and  excess 
use  of  streets  by  private  cars. 

Donn  H.  Harper 
Memphis,  1  enn. 


Oops! 

Seldom  do  I  write,  but  on  p  71 
of  vour  Jan.  17  issue,  the  circuit 
diagram  (Fig.  1  of  “Self-Setting 
Seno  Gate,”  Jan.  17,  p  71)  you 
have  the  input  running  to  ground. 

Is  this  a  new  type  of  circuit?  Or 
at  75  kc  is  there  enough  induct¬ 
ance  in  the  lead  for  isolation?  I 
think  not. 

1  like  your  publication.  Keep 
it  up. 

R.  E.  Clink 

El  Monte,  Calif. 

It  isn’t  and  there  isn’t  and 
you’re  right  to  think  not.  We’ll 
try  to  keep  it  up,  but  without 
grounding  our  inputs. 


if  rapidly,  dearly,  durably 

^  with  the  MMRKEM  METHOD 


Ozone  Detector 

A  sensitive  ozone  detector  was 
formalized,  finalized  and  imple- 
mentized  in  the  following  form:  A 
glassized  and  wircized  sensing  ele¬ 
ment  was  constructed.  The  plat¬ 
inum  type  electrodes  of  the  sens¬ 
ing  element  are  batteryized  and 
the  eurrent  resulting  from  the 
electrolysis  of  the  chemicalized 
iodine  is  fed  to  an  amplifier. 

The  amplifier  was  transistorized, 
wireized  with  copper  type  wire, 
resistorized,  capacitorized,  rugged- 
ized  and  miniaturized.  The  output 
of  the  amplifier  is  fed  into  a  tube- 
ized  transmitter. 

Edward  V.  Ashburn 
U.  S.  Naval  Ordnance  Test 
Center 

China  Lake,  Calif. 

As  another  poet  once  said,  “A 
soothsayer  bids  you  beware  the  ize 
of  March.” 


24  HIGH  PRODUCTION  MARKEM  MACHINES 
MARK  PARTS  OF  ALL  SIZES  AND  SHAPES  . .  .  TUBING, 
TAPE  AND  LABELS  .  . .  BOXES  AND  PACKAGES 


Imprint,  color  band,  or  screen  process  print  your  products  and  packages  at 
production  rates  —  in  the  quantities  you  need  as  you  need  them.  Save  the 
time,  cost,  delays  and  waste  involved  in  hand  stamping  —  or  stocking  large 
label  inventories.  Markem  specialty  inks  answer  adhesion,  clarity,  drying 
speed,  special  “environmental”  requirements.  Locate  machines  anywhere  in 
your  plant,  or  integrate  with  other  operations;  use  one  machine  for  several 
jobs.  Change  imprint  in  seconds  with  quick  change  printing  elements. 

Leading  electrical/electronic  manufactiners  throughout  the 
country  are  using  hundreds  of  Markem  machines  for  faster,  better 
marking.  You  can,  too.  Ask  Markem  for  recommendations; 
enclose  samples  (if  possible)  to  be  marked.  New  catalog  describes 
all  machines  for  electrical/electronic  industries,  shows  typical 
items  marked.  Write  Markem  Machine  Co.,  Keene  5,  N.  H. 
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ANTENNA  EQUIPMENT 

S.  KENNEDY  &  CO 


COHASSET,  MASS.  EVergreen  3-1200 


Down-To-Earth  SOLUTIONS  to 
Oul-OJ-Tkis-World  PROBLEMS 


Tracking  Antennas 
Railla  TdMcopcs 
Radar  Antennas 
“Trane-Merlaen”  Antew 
leneepheric  Scatter 


lor 

Rocket 


ow,  a  giant  step  forward  in  scatter  system  planning — a 
mobile,  28'  scatter  antenna  that  can  be  towed  to  the  site  and  quickly 
erected  for  actual  on-the-spot  testing  before  erection  of  the  permanent 
installation ! 

Thus,  expensive,  time-consuming  trial-and-error  guesswork  is 
eliminated.  The  right  location  is  determined  before  installation,  with 
an  assurance  never  before  jxjssible.  And  shipping  and  handling 
costs  are  greatly  reduced. 


SEE  THIS  REVOLUTIONARY  ANTENNA  AT  THE  I.R.E.  SHOW -BOOTH  ^2344. 
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Air  Force  uses  electric-arc  wind  tunnel  to  simulate 
aerodynamic  behavior  of  far-hypersonic  aircraft  and 
missiles.  Electronic  problem  lies  in  forcing  radio  signals 
through  air  heated  to  ionization  temperature  as  .  .  . 

Ions  Make  Trouble  at  Mach  10 


Rocket  planes  like  the  X-15,  scheduled  for  test 
this  year,  will  create  still  another  electronic  problem 
when  they  begin  traveling  through  the  atmosphere 
at  speeds  of  4,000  mph  and  faster. 

At  hypersonie  speeds,  a  conductive  layer  of  ion¬ 
ized  air  will  be  formed  around  the  plane  by  aero- 
dsTiamic  heating.  This  blanket  can  weaken  or  even 
Wack  out  radio  communications  at  the  frequencies 
and  transmitter  powers  used  today. 

Nevertheless,  North  American  Aviation,  devel¬ 
oper  of  the  X-15,  says  radio  contact  will  be  main¬ 
tained.  A  system  is  being  designed  by  Collins  Radio. 

As  another  part  of  the  project.  Electronic  Engi¬ 
neering  Co.,  is  installing  telemetering,  data  trans¬ 
mission  and  communications  facilities  in  a  400-mi 
test  range  centering  around  Edwards  Air  Force  Base. 
The  range  will  be  ready  in  1960. 

The  X-15’s  mach-6  speed  just  about  brings  it  to 
ionization  velocity.  The  problem  would  become 
more  acute  with  far-hypersonic  craft  such  as  the 


rocket  orbital  bomber  currently  sought  by  the  Air 
Force. 

Ideally,  hypersonic  planes  will  fly  above  atmos¬ 
phere  with  greater  efficiency  than  is  possible  with 
air-bound  planes.  But  they  will  have  to  get  up  to 
and  down  from  space  and  may  have  to  skip  into 
air  to  prolong  flight. 

Two  layers  of  air  form  around  such  vehicles  in 
the  atmosphere.  I’he  outer  layer  is  thick  and  bears 
the  aerodynamic  shock  as  it  moves  along.  Between 
this  and  the  vehicle’s  skin,  a  boundary  layer  of 
stagnant  air  soaks  up  the  heat  of  passage.  The 
inner  layer  becomes  hot  enough  to  ionize  the  air 
it  traps. 

Boundary  layer  ionization  will  further  complicate 
the  many  problems  already  inherent  in  communica¬ 
tion  with  high-speed  missiles:  Doppler  shift,  iono¬ 
spheric  refraction,  atmospheric  noise  and  the  ionized 
trail  which  balloons  behind  the  rocket  flame  exhaust. 

The  problem  is  old  hat  to  missile  testers  investi- 
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Sketch  shows  ionized  regions  forming  around  nose  of 
hypersonic  plane  and  in  rocket  exhaust.  Graphs  (belowl 
illustrate  rate  of  heat  buildup  in  boundary'  layer  and  con¬ 
ductivity  of  air  at  hypersonic  speeds 


(1)  whetli 
lishment 
and  (2) 
satellites 
atmosph( 
In  W! 
solved  01 


A  Wt 
lames  R 
for  Sciei 
ing  out 


The  1 


Aerodynamic  engineers  are  investigating  wliJ 
happens  when  an  object  moves  through  air  at  sate! 
lite  speeds. 

Another  complication  that  may  become  sion- 
cant  is  the  fact  that  light  metals  will  ionize  at  esen 
low  hypersonic  speeds.  Some  think  the  boundan 
layer  should  be  deliberately  seeded  with  metal  so 
it  will  support  an  electromagnetic  field  as  a  reentn 
brake— ionic  propulsion  in  reverse. 


/BOUNDARY  layer 
OF  STAGNANT  AIR 


I’he  basic  electronic  problem  is  obvious.  The 
ionized  layer  attenuates  transmission.  Speed  and 
altitude  govern  the  amount  of  blocking;  vehicle 
shape  determines  directional  factors,  antenna  loca¬ 
tion  and  design. 


All  the  ramifications  are  not  known.  Frequen¬ 
cies  can  be  tested  in  an  ionized  salt  solution.  To 
recreate  actual  conditions  requires  expensive  and 
tedious  experimentation  with  arc  jets,  shock  tubes 
and,  eventually,  trial  and  error  in  test  vehicles. 

Scraps  of  information  passing  through  military 
classification  indicate  that  the  problem  is  nearly 
at  hand: 

Radome  designers  are  w'orking  on  materials  to 
withstand  high  thermal  shock  and  temperatures  of 
2,500  F  to  6,000  F,  temperatures  expected  up  to 
mach  10. 

A  number  of  firms  are  reported  developing  80  to 
100  kilomegacycle  components  and  systems.  The 
higher  the  frequency,  the  less  db  loss  in  the  ionized 
layer. 


gating  what  happens  to  a  nose  cone  in  reentry. 
'They  solve  it  by  avoiding  it.  GE,  for  example, 
uses  an  electronic  recorder  in  a  recovery  capsule  to 
preserve  critical  reentry  data  which  cannot  be  tele¬ 
metered  because  of  ionization. 

Such  electronic  isolation,  however,  could  be  in¬ 
tolerable  in  the  “manned  missiles”  now  contem¬ 
plated. 

ARDC  has  begun  research  into  the  screening 
effects  of  high  concentrations  of  charged  particles, 
preparing  for  future  weapons  systems. 

Research  reports  published  by  Avco  and  Lock¬ 
heed  personnel  (see  graphs)  indicate  the  trouble 
begins  at  about  mach  6  when  molecular  energy 
balance  is  disturbed.  It  becomes  serious  above 
mach  10,  where  oxygen  dissociates.  At  mach  18 
and  150,000  feet  altitude,  the  boundary  layer  has 
almost  the  conductivity  of  fused  sodium  chloride. 
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Gearing  Up  to  Conquer  Space 

Military  and  civilian  agencies  are  spending  about  $2.3  billion  this 
year  for  space  science  and  weapons.  Spending  will  rise  to  some 
$2.7  billion  in  fiscal  1959.  Question  now  arises:  who  will  sit  in  the 
driver's  seat?  Whichever  way  the  ball  bounces  the  electronics  indus¬ 
try  stands  to  profit  plenty 


WASHINGTON— 0\’ER  the  past  few  months,  the 
idea  of  space  flight  has  emerged  from  the  realm  of 
science  fiction  into  the  arena  of  national  policy  and 
politics.  And  while  the  space  scientists  shift  from 
the  laboratory  to  the  workshop,  the  politicians  are 
comparing  the  significance  of  space  exploration  with 
the  i5th  and  16th  century  explorations  of  the  West¬ 
ern  Hemisphere. 

For  the  electronics  industry,  the  conquest  of  space 
provides  a  new  challenge  in  development  and  pro¬ 
duction  techniques  and  a  promise  of  a  burgeoning 
new  market  in  upcoming  decades. 

That’s  why  electronics  makers  arc  intimately  in¬ 
volved  in  the  current  Washington  debate  over 
(1)  whether  civilian  authorities  or  the  military  estab¬ 
lishment  should  be  in  charge  of  the  space  program, 
and  (2)  a  scientific  timetable  for  launching  new 
satellites  and  manned  vehicles  beyond  the  earth’s 
atmosphere. 

In  Washington,  future  space  policy  is  being  re¬ 
solved  on  two  fronts: 

A  White  House  Science  Advisory  Group,  led  by 
james  R.  Killian,  the  President’s  Special  Assistant 
for  Science  and  Technology,  is  drafting  a  plan  lay¬ 
ing  out  the  objectives  of  U.  S.  space  exploration. 

The  Killian  group  is  also  specifying  the  type  of 
government  organization  to  run  the  show.  The 
proposal  will  tie  into  the  Administration’s  forth¬ 
coming  package  of  military  reorganization  plans. 

On  Capitol  Hill,  the  Senate  has  set  up  a  17-nian 
Special  Committee  on  Astronautical  and  Space  Ex¬ 
ploration,  headed  by  Majority  Leader  Lyndon  B. 
johnson  of  'Texas,  to  frame  a  comprehensive  “na¬ 
tional  policy  toward  the  age  of  space.” 

The  House  is  organizing  a  similar  committee. 
The  outlook  is  for  basic  legislation  for  space  mat¬ 
ters.  comparable  in  scope  to  the  Atomic  Energv 
Act  of  1946. 

Meantime,  in  the  Pentagon  the  Defense  Dept.’s 
new  Advanced  Research  Projects  Agency  is  about 


to  start  operating.  Roy  W.  Johnson,  retiring  GE 
vice  president,  is  the  new  agency’s  director. 

.ARPA  will  pull  the  strings  on  the  program  to 
develop  anti-lCBM  defenses  and  militar)'  space 
hardware,  farming  out  to  the  individual  military 


Who'll  Head  Space  R&D? 

Several  major  proposals  for  organizing  the  space 
exploration  program  are  now  being  studied: 

•  Space  exploration  should  be  put  under  the 
aegis  of  AEC.  AEG  Chairman  Strauss  says  his 
agenev  “Has  made  no  overtures  to  take  over”  the 
space  program.  AEC  has  worked  on  development 
of  nuclear-powered  rockets  for  at  least  three  years, 
now  seeks  extra  funds  to  push  work  on  a  nuclear 
rocket  and  on  an  ionic  jet  rocket  requiring  atomic 
energy  as  an  initial  power  source. 

•  The  National  Advisory  Committee  on  Aero¬ 
nautics  coordinate  and  supervise  general  space 
scientific  research.  Meanwhile,  Defense  Dept, 
would  continue  development  and  operation  of 
militarv  missiles,  satellites  and  space  vehicles. 

•  A  new  agency,  to  be  called  the  National  Space 
Establishment,  should  be  created  to  conduct  space 
exploration.  I’he  influential  American  Rocket  So¬ 
ciety  and  the  National  Academy  of  Science’s  rocket 
and  satellite  panel  are  pushing  the  scheme,  which 
envisages  annual  SI -billion  budgets  over  the  next 
decade  for  general  space  science  research.  Produc¬ 
tion  of  militarv  space  weapons  would  be  directed 
and  financed  by  the  Defense  Dept. 

•  The  National  Science  Foundation  would 
direct  space  research.  This,  proponents  say,  would 
provide  “the  fullest  development  of  inner  and 
outer  space  relating  to  communication,  transpor¬ 
tation,  commerce  and  weather  study. 


EtECTRONICS  business  edition  —  March  7,  1958 


15 


services  contracting  and  operating  details  on  spe¬ 
cific  projects,  l  oo,  the  new  Pentagon  agency  will 
coordinate  most  of  the  government’s  general  space 
science  research  for  up  to  a  year— or  until  the  Admin¬ 
istration  and  Congress  iron  out  full  details  for 
civilian  control  of  the  space  program. 

Considering  the  present  political  climate  in  Wash¬ 
ington,  it’s  generally  assumed  that  there  will  be 
overall  civilian  control  of  space  exploration. 

Considerable  bureaucratic  jockeying  for  direction 
of  the  program  is  now  under  way,  which  brings  back 
to  mind  the  controversy  of  a  decade  ago  over  atomic 
energy.  But  it’s  a  bureaucratic  struggle  not  merely 
between  the  civilian  and  the  military,  but  also 
among  the  few  civilian  agencies  already  engaged  in 
space  flight  research  and  development  (sec  box). 

I’he  proponents  of  civilian  space  control  believe 
that  the  implications  of  space  technology  are  too 
wide-ranging  to  allow  military  domination  of  the 
program.  They  believe  that  if  the  Defense  Dept. 


were  to  run  the  show,  the  search  for  general  scitu- 
tific  knowledge  would  be  submerged  in  the  push  to 
build  militarv  hardware. 


iWh 


According  to  best  estimates,  the  Defense  Dept 
and  civilian  agencies  are  spending  about  $2.3  billioj 
this  year  for  “space  science  and  weapons.” 


'Phis  includes  $1.4  billion  for  production  of  bal 
listic  missiles— which  in  effect  have  proven  to  be 
the  key  to  space  flight— and  $900  million  for  de 
velopmcnt  of  satellites  and  new  rocket  engines  and 
basic  scientific  studies. 


In  fiscal  1959,  starting  next  July  1,  spending  will 
rise  to  some  $2.7  billion. 


Of  this  sum,  $1.7  billion  will  be  for  ballistic  mis 
sile  production.  New  appropriation  figures  show 
best  how  the  spending  trend  is  being  accelerated. 
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The  Administration  seeks  $3.5  billion  in  new 
funds  for  space  weapons  and  seience  in  fiscal  1959 
compared  to  the  $2  billion  sum  voted  for  1958, 
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PRODUCTION  and  SALES 


Transistor  Sales  $70  Million  in  1957 


Transistor  sales  arc  going  up,  up 
and  up  further. 

Dollar  sales  of  the  semiconduc¬ 
tors  totaled  $69,739,000  last  year 
while  unit  sales  totaled  28,738,000, 
according  to  tabulations  by  Elec¬ 
tronic  Industries  Association. 

Dollar  sales  increased  87  per¬ 
cent  in  the  past  year.  Unit  sales  in¬ 
creased  123  percent. 

The  greater  increase  in  unit  sales 
bears  witness  to  the  industry’s  im¬ 
proved  production  ability  and  con¬ 
sequent  lowering  of  transistor 
prices.  The  past  year  saw  manv  an¬ 


nouncements  of  transistor  price  re¬ 
ductions  which  arc  continuing  this 
year. 

Transistor  dollar  sales  have  grown 
by  leaps  and  bounds  since  1954, 
the  first  year  of  significant  produc¬ 
tion.  Sales  volume  amounted  to 
$37,352,000  in  1956,  some  $9,- 
860,000  in  1955  and  $4,760,000 
in  1954.  Sales  increased  107  per¬ 
cent  between  1954  and  1955,  and 
379  percent  between  1955  and 
1956. 

Unit  sales  totaled  12,840,000  last 
year.  3,647,000  in  1955  and  1,- 


318,000  in  1954.  Unit  sales  in¬ 
creased  177  percent  between  1954 
and  1955,  and  252  percent  be¬ 
tween  1955  and  1956. 

Despite  this  impressive  growth 
1957  transistor  sales  were  not  up  to 
expectations.  Industry  leaders  had 
predicted  unit  volume  would  be 
about  30  to  32  million  units. 

Like  the  rest  of  the  industrv', 
transistor  sales  in  the  last  four 
months  of  last  year  were  not  quite 
up  to  par.  Sales  flattened  out  in 
September,  October  and  November. 
In  December  they  declined  slightly. 
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that's  Ahead  in  Computers 

Research  extends  computer  technology  to  include  magnetics,  cryo¬ 
genics,  microwaves  and  masers.  What  goes  on  in  the  labs  now 
determines  state  of  the  art  in  3  to  5  years.  Here's  a  long  look  .  .  . 


\ext  three  years  will  be  critical  ones  in  the  com¬ 
puter  technology.  Tlic  S^OO-niillion-plus  computer 
industiA’  sinks  a  lot  of  money  into  R&D.  So  much 
is  happening  that  anything  can  happen. 

Computer  builders  are  under  pressure  to  increase 
the  speed  of  their  systems  and  cut  the  price.  Build¬ 
ers  and  users  alike  pose  an  even  more  serious  de¬ 
mand:  increase  the  reliability. 

Brand  new  concepts  arc  coming.  Machines  will 
be  made  to  take  in  and  clump  out  information  in  a 
hurr\,  even  at  the  expense  of  internal  speeds.  Ma¬ 
chines  with  learning  ability  may  result  from  research 
in  the  learning  process  of  the  human  brain. 

One  trend  can  be  clearly  seen:  researchers  and 
engineers  want  to  get  away  from  using  components 
designed  for  the  radio  industry.  They  could  build 
a  )0-mc  computer  using  currently  available  tubes 
and  parts  with  coaxial  dcla\  lines  for  storage  (IBM 
has  done  it).  But  it’s  wasteful. 

Computer  men  want  more  than  just  computer- 
oriented  components.  I’hey  want  to  perform  logical 
•operations— gating,  for  example— right  in  the  com¬ 
ponent.  The  unanswered  question:  exactly  how 
specialized  should  a  component  be?  Where  do  you 
hit  the  law  of  diminishing  returns? 

Tlie  industry  is  in  a  state  of  flux  right  now.  Half 
of  its  many  voices  scream  for  more  speed,  higher 
capacity.  Here  and  there  a  \oicc  is  raised  saving 
"is  all  this  speed— anything  abosc  say  100-mc  basic- 
rate  or  10-mc  pulse  rate— really  necessary?” 

Almost  everybody  working  in  the  industry  agrees: 

Reliability  of  operation  needs  to  be  improved. 
There  isn’t  a  good  statistical  basis  for  determining 
"hat  are  valid  reliability  rates  and  requirements. 
IBM,  for  one,  is  currently  researching  this  problem, 
hopes  to  arrive  at  a  sound  base  soon. 

The  biggest  problem  is  still  the  same:  input  and 
output.  A  lot  of  effort  in  the  major  computer 
centers  is  being  plowed  into  character  recognition, 
including  reading  handwriting,  improxed  output 
dexices— faster  and  quieter  printers,  plotters,  tape 


units  and  card  punchers— are  also  being  sought. 

I.  Semiconductors 

Machines  of  the  near  future— IBM’s  STRETCH, 
Remington  Rand  Univac’s  LARC,  Burroughs’ 
MATABE— arc  transistorized.  Lots  of  smaller  ma¬ 
chines  are  transistorized  in  xvhole  or  part.  Principles 
in  these  machines  will  be  included  in  computers 
coming  out  in  txvo  years  or  so. 

Bell  Labs  is  working  with  transistors  “well  above” 
1,000  me  and  figures  on  pushing  the  horizon  con¬ 
tinually  upward.  You  can  find  reliable  100-mc  tran¬ 
sistors  being  mocked  up  in  circuits  in  development 
labs  to  handle  pulse  rep  rates  in  the  1-mc  range. 

Transistor  circuitry  to  handle  100-mc  pulse  rep 
rates  may  be  feasible  xvithin  three  to  five  years  but 
it  gets  harder  to  move  the  technological  barrier  with 
each  increase  in  frequency. 

II.  Magnetics 

Ferromagnetism  is  an  odds-on  favorite  in  memory 
systems  for  today  and  the  foreseeable  tomorrow. 
For  logic  circuitry,  its  star  is  less  bright. 

One  key  to  making  smaller  memories  is  Bell  Labs’ 
txxistor,  pictured  on  the  cover  xvith  its  inventor, 
A.  Brobeck.  I’he  twistor  (Elexironics,  Dec.  1  ’57, 
p  7)  uses  magnetic  wire  xvoxen  like  a  xvindow  screen. 
One  xvarp  of  wire  is  twisted  so  as  to  shift  the  pre¬ 
ferred  direction  of  magnetization  from  a  longi¬ 
tudinal  to  a  helical  path.  There  is  a  txvist  between 
each  intersection.  The  coincidence  of  a  helical 
field  and  a  circular  field  puts  information  into  the 
system;  the  magnetic  wire  is  the  sensing  means. 

Present  core  systems,  used  in  almost  all  large-scale 
computers,  can  operate  on  a  cycle  time  of  8  micro¬ 
seconds,  sxvitching  in  about  1  microsecond.  Pro¬ 
jected  systems  xvill  need  to  switch  in  0.1  micro¬ 
second  or  less  in  order  to  match  cycle  times  of  half 
a  microsecond. 

Heat,  caused  by  eddy  currents  and  hysteresis,  is 
the  big  limitation  on  speed  of  magnetic  components. 


Ofl 
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It’s  a  less  serious  problem  in  memory  systems  than 
in  processing  circuits. 

III.  Ferroelectrics 

Use  of  ferroelectric  devices  will  be  pretty  much 
limited  to  memory  systems.  Like  ferromagnetism, 
the  ferroelectric  phenomenon  does  not  readily  sup¬ 
ply  gain. 

Ferroelectrics  will  give  much  greater  memory  ca¬ 
pacity  in  smaller  space  than  even  magnetic  cores. 
They  can  also  be  used  for  the  switchgear  controlling 
the  storage. 

Theoretically  as  many  as  10,000  separate  memory 
cells  can  be  placed  in  a  single  square  inch  of  thin 
ferroelectric  “sandwich.”  Probe  size  limits  this  pack¬ 
ing  density.  Each  cell  has  to  be  probed  bv  a  me¬ 
chanical  contact,  and  e\cn  fine  wire  can’t  easily  be 
packed  10,000  to  the  square  inch. 

Research  in  fcrroelcctricity  may  sohe  a  couple 
of  other  limiting  problems.  One  is  that  eddy-cur¬ 
rent  heating  puts  a  100-kc  limit  on  frequency  re¬ 
sponse. 

But  the  ferroelectrics  can  switch  states  in  7  milli¬ 
microseconds,  just  so  you  don’t  do  it  too  often. 
Phis  makes  them  ideal  for  low-speed  high-capacity 
storage  systems. 

IV.  Cryogenics 

Tiny  cryotrons  arc  the  great  white  hope  of  the 
computer  industry.  They’re  cheap,  small  and  re¬ 
liable.  They  can  do  anything:  the  superconductive 
phenomenon  can  be  used  in  one  way  for  gating, 
switching  and  amplifying,  in  another  for  memory 
systems.  And  they’re  probably  about  five  years  awav. 


Research  aims  to  uncover  new  facts  about  supercooled 
thin  films 


Effective  upper  frequency  limit  of  cryotron  anipt| 
Hers  and  switches  will  probably  prove  to  be  in  ths 
neighborhood  of  500  me.  Above  this  level  it  mav 
be  difficult  to  keep  the  tiny  components  cooled  to 
the  temperature  of  liquid  helium  or  nitrogen  be¬ 
cause  of  eddy  currents. 

The  cryostat,  the  device  that  keeps  the  compo¬ 
nents  supercooled,  is  another  limitation:  it  doesn’t 
lend  itself  to  rough  environments.  And  the  dav 
when  you’ll  see  thermoelectric  cooling  to  2  degrees 
Kelvin  is  not  just  around  the  corner. 

Cryogenics  engineers  speak  of  the  day  when  all 
the  complex  circuitry  of  a  computer  can  be  put 
inside  a  Dewar  flask.  Miniaturization  is  not  just  a 
catchword  in  this  field;  it’s  necessary.  Efheienev 
of  the  cryotron  is  increased  by  thin  films-a  fe« 
thousand  Angstrom  units  thick— because  of  increased 
ratio  of  resistivity  to  inductance. 

V.  Microwaves 

The  idea  of  computers  operating  in  the  micro- 1 
wave  spectrum,  from  100  to  100,000  me,  is  one  that: 
excites  the  computer  builders— and  brings  despair  | 
ing  looks  to  the  engineers  that  have  to  design  the 
things.  ■ 

First  practical  microwave  computer  circuits  wll 
probably  use  travelling-wave  tubes  as  amplifier^  ■ 
two-dimensional  circuits,  some  high-frequency  hair  ■ 
sisters. 

Solid-state  supercooled  maser  has  provided  one : 
good  answer  to  microwave  amplification.  The  maser, 
a  narrow-band  low-noise  amplifier  in  the  microwave  [ 
spectrum,  is  quite  small  in  size  (although  it  needs ; 
a  magnet  and  a  cryostat  to  provide  control  field  and ; 
liquid-helium  bath).  ; 

Rethinking  the  logical  organization  of  computers  i 
should  mean  more  efficient  circuitry  capable  oi 
performing  logical  operations  right  in  the  plumbing 
—adding  in  coaxial  stubs  or  gating  in  magic-T’s. 

One  hot  project,  which  only  the  dc\  clopincnt  of  ■ 
narrow-band  amplifiers  like  masers  would  have  per  > 
milted,  is  a  decimal  computer.  Such  a  machine  j 
would  treat  decimal  values  instead  of  pure  or  coded : 
binary  values,  could  easily  mean  at  least  a  threefold  ^ 
increase  in  processing  speed. 

This  in  turn  relies  on  a  different  method  of  modu- ; 
lating  the  data  onto  the  carrier.  Instead  of  pulsins ; 
the  carrier,  microwave  engineers  think  in  terms  of , 
phase  or  frequency  modulation. 

The  decimal  adder  of  an  f-m  computer  would  - 
have  its  operating  channel  divided  into  19  bands,  j 
each  representing  one  of  the  possible  sums4i  | 
through  18— of  adding  two  single  digits.  Masen,  i 
with  their  1-mc  bandpass,  could  operate  neatly  as  ; 
discriminating  amplifiers  for  each  of  the  19  bands  | 
in  a  40-mc  basic  channel-width. 
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No.  515  Adjustable  Chair.  Back-rest  adjusts  4 
ways.  Welded  tubular  frame,  no  exposed  bolts. 
Oven-baked  enamel  finish.  Rust-resistant,  telescop¬ 
ing  leg  extensions.  Two  models,  adjustable  17*  to 
25"  or  24"  to  32". 

No.  511  All-Purpose  Stool.  Comfortable  14*  diam¬ 
eter  seat.  Welded  tubular  steel  construction.  Oven- 
baked  enamel  finish.  Telescoping  adjustable  leg 
extensions.  Two  models,  adjustable  17*  to  25"  or 
24*  to  32". 

No.  621  Swivel  Stool. 

Welded  tubular  frame,  no  exposed  bolts.  Oven- 
baked  enamel  finish.  Exclusive  Royal  Micro-Hite 
seat  adjustment.  Three  models,  adjustable  17"  to 
23",  22"  to  28",  27"  to  33". 

No.  668  Swivel  Chair.  Padded  back-rest  adjusts 
4  ways.  Welded  tubular  frame,  no  exposed  bolts. 
Large  foam-rubber  seat.  Oven-baked  enamel  finish. 
Exclusive  Royal  Micro-Hite  seat  adjustment.  Two 
models,  adjustable  21*  to  27*  or  26"  to  32". 


Royal  Industrial  Seating  sparks  immediate  production  in¬ 
creases — up  to  12%,  by  actual  test!  Royal's  correctly-designed 
posture  seating  is  fully  adjustable  to  individual  preferences 
.  .  .  minimizes  accidents  caused  by  w'orker  fatigue,  promotes 
increased  alertness  and  efficiency.  Tired  workers  cost  money. 
An  investment  in  Royal  Seating  will  pay  for  itself  over 
and  over  again. 


ROYAL  METAL  MANUFACTURING  COMPANY 

1  Park  Avenue,  New  York  16,  New  York,  Dept.  28-C 

Send  your  catalog  7001  showing  29  job-tailored  models  of 
chairs  and  stools  for  industrial  workers. 


Company. 


Seating  for  Visibly  Increased  Production 


ELECTRONICS  business  edition  —  March  7,  7958 


CIRCLE  9  READERS  SERVICE  CARD 


19 


PHOTO  REPORT 


Vital  airframe  parts  of  the  Titan  ICBM  will  be  produced  on  this  spat  and  skin  miller.  Above,  the  millet 
traces  geometric  design  in  a  check-out  at  The  Martin  Company’s  missile  plant  in  Denver,  Colo. 


Numerical  Tool  Control  Pushed 


Spotlight  centers  on  huge,  costly  three  and  five-axis  airframe  con¬ 
touring  machines  sponsored  by  Air  Force.  Machine  tool  builders 
see  future  mass  market  for  simpler  positioning  machines  which 
can  be  directed  without  computers. 


may  be 
machin 
SoiiK 
$200, OC 


Operating  machines  by  numerical  control  is  off  to 
a  flying  start— right  at  the  top  rung.  Impressive 
examples  are  shown  here:  big,  expensive  computer- 
directed,  three  and  five-axis  airframe  contourers. 

But  behind  these,  a  lot  of  smaller  machines  are 
coming  into  production.  About  three  dozen  firms 
here  and  abroad  arc  readying  numerically-controlled 
tools. 

Many  of  the  new  machines  will  be  the  millers, 
borers,  grinders,  presses,  lathes,  drills  and  riveters 
suitable  for  small  metalworkers.  It  is  estimated  that 
1.7  million  of  the  machine  tools  now  in  use  could 
be  improved  with  numerical  controls. 

Directions  for  straight  cutting  and  two-axis  posi¬ 
tioning-ample  for  most  machine  tools— can  be  pre¬ 
pared  easily  and  inexpensively  on  punched  tape  or 
other  guides. 

Even  if  a  tool  buyer  requires  a  contouring  machine, 
he  can  now  avoid  the  sometimes  prohibitive  cost  of 
a  computer-director.  General  purpose  computers 


Technician  installs  roll  of  plastic  tajie  in  command 
console  of  skin  miller  at  Lockheed  Aircraft.  Tape 
holds  milling  instructions  for  several  parts 
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Operator  only  has  to  flick  a  few  switches  at  control  Bendix  Aviation’s  profile  millet  control  center  uses 
panel  of  profile  and  contour  miller  at  Northrop  Air-  self-checking  circuit  packages.  Package  constniction 
craft.  Tape  guides  cutting  tool’s  complicated  bath  permits  repairs  without  interniption  of  production 


may  be  used  or  director  services  rented  from  tool 
machine  builders. 

Some  of  the  big  computer-directors  cost  over 
$200,000;  control  consoles,  $25,000  and  up.  But  the 
positioning  machines  can  make  do  with  inexpensive 
tape  punchers  and  control  systems  costing  under 
$10,000. 

The  same  reasons  that  led  the  Air  Force  to  bank¬ 
roll  numerical  control  development  is  expected  to 
put  it  into  cvers’  metalworking  industry  in  five  years. 

Air  Force  wanted  to  overcome  the  “producibility 
barrier”  caused  by  airframe  complexity.  Its  invest¬ 
ment  paid  off  in  machining  economy  and  parts  uni- 
fomiity  three  to  10  times  as  good  as  conventional 
contouring. 

Initially,  Air  Force  ordered  35  machines.  Now, 
105  are  to  be  installed  by  1959  in  aircraft  and  missile 
factories.  I’he  cost  is  about  $30  million,  of  which 
one-fourth  represents  the  directors  and  controls. 

Machines  for  the  program,  according  to  the  Air 
Force,  arc  made  by  Cincinnati  Milling  Machine, 
Giddings  &  Lewis,  Kearney  &  Trecker  and  Morey. 
Controls  arc  being  manufactured  by  Bendix,  Con¬ 
cord  Controls,  Electronic  Control  Systems  and  GE. 
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Control  Console  for  vertical  profiler  goes  to  Convair. 
Command  signals  through  magnetic  amplifiers  drive 
machine,  feedback  guards  against  cutting  enors 
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Materials  are  tested  under  near  vacuum  condition.  Vari-  Scientist  takes  close  look  at  silicon  crystal  growing  in 
ety  of  basically  new'  electronic  materials  w'ith  unique  induction  furnace.  Researchers  seek  new  materials  with 
properties  are  made  and  tested  favorable  electronic  characteristics 


Whafs  Doing  In  USAF  Labs 


Radar  group  at  Cambridge  Research  Center  digs  into  fundamentals 
of  detection,  concentrates  on  reproducing  ionospheric  environment 

Scientific  teams  explore  'unorthodox'  designs  for  tactical-aircraft  systems, 
seek  new  materials,  probe  speech  compression,  antijamming 


Air  Force’s  exp.\nding  interest  in  outer  space  is 
reflected  in  a  “new  look”  at  the  Electronics  Research 
Directorate  of  the  Air  Force  Cambridge  Research 
Center,  where  current  and  planned  projects  range 
from  celestial  radio  mapping  to  reproducing  ionos¬ 
pheric  conditions  in  the  laboratory. 

ERD  at  Bedford,  Mass.,  is  the  primary  agency 


responsible  for  basic  research  and  technical  devel- 
opnient  in  electronics  for  the  Air  Force.  In  fiscal 
1957,  ERD  spent  about  $16i  million  on  this  job, 
and  it  looks  like  the  total  will  swing  upward  in  1958. 


One-quarter  of  ERD’s  work  is  done  “in  hoiise”- 
at  the  laboratories  in  Bedford— and  three-quarters  by 
contractors,  industrial  and  academic. 

The  facility  employs  482  persons,  mostly  civilians. 
There  are  28  PhD’s  among  the  247  professional 
people,  including  Lowell  M.  Hollingsworth,  the 
director. 
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ERD’s  Radar  Laboratory  has  embarked  on  a  new  1 
space-age  program.  Instead  of  trying  to  develop 
bigger  and  better  radar  conifionents  and  systems,  in- 
house  and  contracted  projects  w'ill  concentrate  on 
the  fundamentals  of  detection— particularly  under 
environmental  conditions  similar  to  those  in  the 
ionosphere.  Plasma  physics  will  be  explored. 


Lattice  stmetures  of  ferrimagnetic  and  ferromagnetic 
materials  grown  in  ERD  laboratory  are  examined  by 
William  Field,  chief  of  magnetics  section.  Significant 
advances  in  electronics  are  expected  largely  through  de¬ 
velopment  of  materials  with  unique  electronic  properties 
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Radar  Laboratory  personnel  are  looking  into: 

Means  of  producing  ultrahigh  temperatures  and 
study  of  phenomena  under  these  conditions. 

Vacuum  and  electron  physics,  with  emphasis  on 
cmissivity  of  materials,  electron  dynamics,  gaseous 
physics  and  development  of  vacuum  and  gaseous 
devices  for  laboratory  use. 
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Interaction  of  microwaves  and  plasmas,  and  de¬ 
velopment  of  microwave  probing  and  testing  tech¬ 
niques. 

Principles  which  govern  detection  of  objects  by- 
emitted  and  reflected  electromagnetie  energy  under 
various  environmental  conditions. 

Propagation  Laboratory  projects  include  an  ex¬ 
panded  radio  and  radar  astronomy  program,  in  addi¬ 
tion  to  tropospheric,  ionospheric  and  meteor  scatter. 

An  extensive  simulation  program  is  underway  at 
ERD’s  Computer  Laboratory.  A  simulation  device 
built  bv  Columbia  University  for  the  directorate 
and  described  as  “one  of  the  most  sophisticated” 
developed  to  date,  provides  realistic  radar  data  to 
feed  into  computers,  eliminating  the  need  for  ex¬ 
pensive  test  aircraft. 

“The  data  is  more  useful  than  live  information,” 
savs  Charlton  M.  Walter,  chief  of  Simulation  and 
Evaluation  Section,  pointing  out  that  the  position  of 
target  aircraft  and  other  important  parameters  can¬ 
not  be  accurately  controlled  or  measured  in  flight 
tests.  W  ith  the  simulator,  each  parameter  can  be 
dosely  observed  and  accurately  controlled. 

ERD  is  also  working  on  improved  methods  of 
computer  storage,  particularly  to  shorten  readout 
time.  One  technique  under  development  uses  “thin 
films,”  layers  of  oxide  material  for  data  storage. 
Also,  an  electroluminescent  type  of  phosphor  as  a 
storage  medium  promises  to  cut  readout  time.  The 
Computer  Laboratory  has  40  contracts  for  research. 

Design  of  improved  airborne  and  ground  antennas 
is  the  goal  of  ERD’s  Antenna  Laboratory.  This 
lab  is  using  scaled  models  of  aircraft  and  missiles 
to  get  radar  cross-section  measurements.  Experi¬ 
ments  will  provide  “radar  patterns”  for  each  type 
of  aircraft  and  missile  target. 

llie  laboratory  is  also  working  on  three-dimen¬ 
sional  radar,  a  project  which  remains  classified  as 
to  details.  It  is  expected  the  system  will  eliminate 
the  need  for  separate  height-finding  and  will  give 
simultaneous  data  on  height,  range  and  azimuth. 

Airborne  work  includes  tests  on  a  flush-mounted 
type  of  antenna,  which  would  be  an  integral  part  of 
the  skin  of  a  plane  or  missile. 

In  conjunction  with  MIT’s  Lincoln  Laboratory, 
i  ERD  is  testing  new  air-ground  communications.  In 
experiments  to  date,  using  B-29’s,  B-50’s  and  B-47’s, 
fields  have  been  measured  to  1,500-1,800  mi.  I’hc 
.\ir  Force  recently  assigned  a  KC135  to  Bedford  for 
more  tests. 

The  Communications  Laboratory  is  doing  ad¬ 
vanced  experimental  work  with  “speech  compres¬ 
sion”  equipment  which  will  transmit  vocal  messages 
using  about  500  basic  speech  sounds  or  patterns. 
Digits  are  automatically  assigned  to  each  pattern, 
and  these  are  sent  to  the  receivers,  which  decode 
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Scientists  of  ERD  Antenna  Lab  check  out  new  antenna 
before  it  is  shipped  to  the  Air  Development  Center  in 
Rome,  N.  Y. 


the  digits  and  reproduce  the  message  by  use  of  a 
synthetic  voice.  In  this  way,  the  band  width  needed 
to  transmit  voice  will  be  reduced  by  a  factor  of  10. 


Theoretical  studies  are  underw’av  by  the  Com¬ 
munications  Lab  on  antijamming.  Goal  is  a  system 
which  “skips  around”  randomly— using  various  fre¬ 
quencies  to  overcome  jamming. 


Nearing  the  end  of  a  five-year  research  and  devel¬ 
opment  cycle  is  the  Special  Systems  Laboratory’s 
Tactical  Air  Control  System.  Designed  to  replace 
the  Tactical  .Air  Command’s  manual-voice  system  of 
the  Korean  AA'^ar  (and  growing  directly  out  of  limi¬ 
tations  of  tactical  air  control  shown  by  the  war),  the 
TAC  system  will  automatically  control  tactical  air¬ 
craft  on  interdiction  and  interception  missions. 

The  system  is  one  of  a  class— of  which  SAGE  is 
the  archtype— known  as  semiautomatic  electronic 
ground  environment  systems.  'They  link  radars, 
communications,  and  commuting  gear  into  a  single, 
integrated  network  covering  relatively  big  areas. 

I’hc  air  control  system  itself— highly  mobile  for 
use  close  to  battle  lines— was  tested  extensively  last 
Summer  by  the  Tactical  Air  Command  at  Shaw' 
Field,  S.C.  Sperry  Rand  is  now  building  the  first 
equipment  for  installation  of  the  system. 


Materials  research  is  primary  object  of  ERD’s 
Components  and  Techniques  Laboratory.  It  is 
doing  extensive  work  on  ultrahigh  purification  of 
materials,  such  as  silicon;  thermal  and  radiation 
damage  to  electronic  components;  and  experiment¬ 
ing  on  silicon  carbide  transistors. 


Research  teams  are  also  interesting  themselves  in 
ferrites,  masers,  and  various  garnet-structured  ma¬ 
terials,  attempting  to  grow  or  make  basically  new 
materials  with  favorable  electronic  characteristics. 
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Electronics 
Gives  Beat 


Heart  block  corrected, 
dog  with  tiny  transistor 
amplifier  bandaged  to  its 
back  and  wired  to  its  heart 
frolics  with  doctor 


Artificial  stimulation  of  iiif.  heart  by  electrical 
impulses  from  an  amplifier  recently  enabled  doctors 
to  perform  the  first  successful  correction  for  heart 
block  in  medical  history. 

Heart  block  is  caused  by  destruction  of  the 
ncr\ous  connection  between  a  heart’s  auricle  and 
ventricle  chambers.  Normally,  the  auricle  produces 
electrical  impulses  which  trigger  the  ventricle,  caus¬ 
ing  it  to  contract.  'This  forces  venous  blood  into 
the  lungs  and  aerated  blood  into  the  arteries. 

If  the  nervous  pathway  is  broken,  the  \entricle 
beats  at  an  independent  and  much  slower  rate.  Since 
the  natural  rhythm  of  the  \entricle  is  not  rapid 
enough  to  supply  sufficient  circulation,  the  slightest 
exertion  causes  the  patient  to  faint. 

To  study  heart  block,  surgeons  at  the  Children’s 
Medical  Center  in  Boston  developed  an  operation 
which  artificially  created  the  condition  in  a  dog. 
After  the  operation,  the  dog  behaved  tvpicallv;  that 
is,  he  moved  slowly,  stood  with  difficultv  and  took 
a  long  time  to  eat  because  the  heart  was  unable  to 
supph-  the  extra  circulation  required  for  digestion. 

A  blocked  ventricle  can  be  stimulated  and  made 
to  contract  by  brief  application  of  a  voltage  to  a 
pair  of  electrodes  contacting  the  ventricle  wall. 
Early  last  year.  Dr.  Folkman  of  Children’s  Medical 
Center  and  Dr.  Watkins  of  Harvard  Medical  School 
thought  of  sewing  pickup  electrodes  on  the  auricle, 
amplifying  the  pulse  produced  by  the  auricle,  and 
applying  the  amplified  pulse  to  the  ventricle. 


G.  F.  Vanderschmidt,  an  electronics  consultant, 
developed  a  simple,  R-C  coupled,  two-transistor 
amplifier.  It  is  capable  of  amplifying  the  5-milli¬ 
volt  auricle  pulse  into  the  0.5-voIt  pulse  necessary 
to  induce  contraction  in  the  ventricle. 


very  slowly  and  contracted  only  once  every  10  sec. 

Electrodes  were  sewn  to  the  right  auricle  and 
right  ventricle.  Special  polyethylene-coated  stainless 
steel  wires  linked  the  electrodes  to  the  amplifier. 

As  the  amplifier  gain  was  increased,  the  two  cham¬ 
bers  immediately  began  to  beat  together.  The  dog 
recovered  rapidly,  wolfed  his  food,  and  frolicked 
around  the  laboratory. 

The  animal’s  behavior  was  entirely  normal  for 
several  weeks.  Subsequent  improvement  in  tech¬ 
nique  has  permitted  dogs  to  live  several  months. 
Development  of  scar  tissue  under  stimulating  elec¬ 
trodes  limits  time  period  during  which  the  method 
works. 

At  present,  the  technique  offers  emergency  care 
throughout  the  critical  post-operative  period  for 
patient’s  who  develop  heart  block.  In  such  cases, 
the  heart  often  operates  normally  after  the  amplifier 
output  has  been  applied  for  a  short  time. 


This  technique  should  open  a  new  field  for  elec¬ 
tronics  firms,  such  as  those  presently  producing 
hearing  aids.  Present  need  is  for  more  refined  stim¬ 
ulating  techniques  and  for  better  methods  of  inr- 
planting  devices  inside  the  body.  One  idea  suggested 
is  to  use  potted  transformer  windings  capable  of 
supplying  and  receiving  electrical  information  with¬ 
out  feed-through  wires. 


The  dog  whose  heart  had  been  artificially  blocked 
was  used  in  the  experiment.  When  the  chest  was 
opened,  the  auricle  of  the  exposed  heart  was  seen 
to  beat  rapidly  while  the  ventricle  filled  with  blood 
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Airships  Now  Sonar  Platforms 


UGHTER-THAN-AIR  CRAFT,  long  the  stejj- 
child  of  the  Navy,  have  this  winter  quietly  been 
carving  out  for  themselves  a  new  career  as  float¬ 
ing  platforms  for  electronics  equipment.  The 
operational  airship  today  carries  tons  of  sonar 
and  airborne  detection  equipment,  including 
almost  every  type  of  detection  and  search  de¬ 
vice  presently  known. 

With  refueling,  remanning  and  restocking 
operations  now  approaching  perfection,  the 
time  is  not  distant  when  the  airship  station  may 
be  regarded  as  a  permanent  installation  in  the 
early-warning  network. 

MORE  EFFICIENT  METHODS  for  production 
and  distribution  of  electrical  energy  are  high  on 
many  research  agenda  today.  One  reason  is 
that  availability  of  fossil  fuels  (coal,  gas,  oil)  is 
expected  to  fall  short  of  requirements  in  next 
10  to  30  years. 

One  answer  to  the  problem  may  be  the 
electrochemical  cell  developed  by  Horizons, 
Inc.,  which  depends  upon  reaction  of  hydrogen 
and  oxygen.  The  overall  result  is  the  forma¬ 
tion  of  water  plus  two  electrons,  and  a  poten¬ 
tial  of  about  1  v  between  the  terminals.  An¬ 


other  development  is  the  increasing  use  of 
audio  frequencies  for  electric  power. 

AN  AIRBORNE  RECEIVER  design  developed  at 
Bell  Aircraft  is  capable  of  integration  with 
tracking-type  ground  radar.  Proposed  technique 
provides  airplane  with  necessary  lateral,  eleva¬ 
tion  and  range-to-go  information  for  making 
final  approach  and  touchdown  along  centerline 
of  runway.  Information  is  digitally  encoded 
on  beam  of  pulse-type  tracking  radar. 

RECENl  SELF-DESTRUCTION  of  Atlas  test 
missile  and  sp)eculation  that  stray  r-f  may  have 
been  responsible  is  refuted  by  J.  K.  Records  of 
General  Electric  Co.  He  points  out  that  elec¬ 
tronic  jamming  of  a  radio-inertial  guidance  sys¬ 
tem,  although  theoretically  possible,  would  be 
exceedingly  difficult  and  expensive.  Contrary 
to  popular  understanding,  he  says,  it  would  be 
about  as  easy  to  sabotage  the  missile  on  its 
launching  pad  as  to  jam  its  guidance  system 
after  takeoff.  As  a  practical  matter,  the  number 
of  jamming  stations  required  and  the  short  time 
in  which  they  would  have  to  work  makes  radio- 
inertial  guidance  virtually  invulnerable. 


TECHNICAL  DIGEST 


•  Transistorized  galvanometer 
senes  as  null  detector  having  reso¬ 
lution  of  10'*  ampere  and  sensitiv¬ 
ity  of  0.05  fia  for  full-scale  deflec¬ 
tion,  while  using  relativelv  rugged 
50-0-50  /la  moving-coil  instrument. 
Design  of  Ferguson  Radio  Corp., 
Ltd.,  uses  five  OC44  junction  tran¬ 
sistors  as  highly  stable  d-c  amplifier 
using  balanced  long-tail  pairs,  with 
operating  points  stabilized  at  low 
voltage  and  current  levels.  Transist¬ 
ors  arc  wrapped  with  copper  foil  to 
fit  tightly  in  mounting  holes  drilled 
in  brass  or  aluminum  block  to  fur¬ 
ther  minimize  zero  drift. 

•  Projection  kinescope  control 
system  for  facsimile  scanner  uses 
multiplier  phototube,  positioned  to 
intercept  portion  of  light  striking 
projection  lens,  to  actuate  auto¬ 
matic  light  control  circuit  that 
changes  grid  bias  on  kinescope  so 
as  to  keep  intensity  of  flying  spot 


essentially  constant.  Royalty-free  li¬ 
cense  for  U.  S.  patent  2,804,550  on 
circuit  is  now  asailable  from  AEC. 

•  Sampling  osciIloscof>e  de\  el¬ 
oped  at  Brookhaven  for  AEC  dis- 
plavs  single  transients  having  either 
constant  or  random  repetition  rate, 
for  testing  fast  photomultiplier 
tubes  used  in  nuclear  particle  de¬ 
tection.  Fractional-microsecond  de¬ 
lay  permits  triggering  from  front 
edge  of  pulse  being  observed.  Time 
jitter  generally  associated  with  ran¬ 
dom  pulse  heights  is  eliminated  by 
selecting  only  pulses  falling  within 
kicksorter  channel.  Trace  will  rise 
from  10  to  90  percent  of  correct 
height  in  5.6  X  lO"'®  sec. 

•  Airborne  cryostat  weighing 
only  45  lb  provides  — 196  C  tem¬ 
perature  of  liquid  nitrogen  for  cool¬ 
ing  infrared-sensitise  photocon¬ 
ductor  grids  in  detector  heads  used 
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in  aircraft  or  guided  missile  installa¬ 
tions.  Design  bv  Perkin-Elmcr 
utilizes  Joule-Thomson  effect  with 
principle  of  regenerative  cooling  in 
totally  enclosed  system.  Small  cool¬ 
ing  head  fits  into  standard  lead 
sulphide  and  similar  detector  units, 
and  in  missile  systems  may  be  con¬ 
nected  bv  umbilical  tubing  to  pump 
and  regulator  in  mother  aircraft  up 
to  the  time  of  firing. 

•  Scaler  using  unique  fast  flip- 
flop  circuit,  developed  at  Radiation 
Lab  of  University  of  California,  can 
be  triggered  at  rate  abo\e  50  me 
and  has  double-pulse  resolution  of 
20  millimicroseconds.  Fast  switch¬ 
ing  is  achieved  by  modifying  Eccles- 
Jordan  trigger  circuit  to  have  high 
loop  gain,  low  output  impedance 
and  short  time  constants,  along 
with  clamping  techniques  that  con¬ 
tribute  also  to  stability.  Lube  used 
as  flip-flop  is  6BS8. 
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Data  to  position  aircraft  image  correctly  on  forty-mile  diameter  tv  map  comes  from  a 
naTigational  computer 


Pilots  Get  Tv  Map 

Ownership  position  superimposed  on  television 
map  simplifies  navigational  job  for  pilot 


Aibrorne  closed-circuit  television  is 
used  in  a  system  that  pictures  con¬ 
stantly  for  the  aircraft  pilot  the  ex¬ 
act  location  of  his  plane  in  relation 
to  the  ground. 

The  system  is  called  the  horizon¬ 
tal  situation  display.  It  correlates 
information  fed  into  it  by  naviga¬ 
tional  computers  and  instruments 
and  presents  a  tv  picture  in  the 
form  of  a  map  of  the  terrain  be¬ 
low  the  plane.  A  plane  image,  pro¬ 
jected  over  the  map,  corresponds 
to  the  pilot’s  position  over  the 
terrain. 

The  system  was  developed  by 
Avion  division  of  ACF  Industries 
under  contracts  by  the  Weapons 
Guidance  Laboratory  at  Wright  Air 
Development  Center. 

Navigational  computers  have 
taken  over  the  complex  job  of  de¬ 
termining  a  plane’s  true  course, 
speed  and  location.  However,  the 
pilot  or  a  crew  member  had  until 
now  to  take  the  numerical  informa¬ 
tion  supplied  by  the  computers  and 
put  it  on  a  map  before  the  pilot 
could  determine  exactly  where  he 
was  in  relation  to  his  home  base 
or  destination. 


The  horizontal  situation  display 
relieves  the  pilot  of  this  chore.  On 
a  five-inch  round  tv  screen  mounted 
on  the  instrument  panel,  the  system 
shows  an  image  of  his  plane  super¬ 
imposed  on  an  aeronautical  map. 

Signals  from  a  navigation  com¬ 
puter  are  fed  into  the  system.  These 
signals  actuate  controls  governing 
the  position  of  the  map  and  plane 
image  in  relation  to  each  other. 
The  result  is  picked  up  by  the  tv 
camera,  located  in  a  remote  part 
of  the  plane,  and  transmitted  to  the 
cathode-ray  tube  on  the  instrument 
panel  where  it  can  be  viewed  by 
the  pilot. 

One  advantage  of  the  system  is 
the  unit  map  concept,  where  a  map 
of  the  entire  United  States  can  be 
reproduced  in  detail  on  a  single 
glass  plate  three  by  four  inches. 
When  viewed  by  the  pilot,  only  en¬ 
larged  portions,  to  the  scale  of  the 
standard  Air  Force  jet  naviga¬ 
tion  chart,  appear  on  the  cockpit 
screen. 

The  system  is  equipped  to  pro¬ 
vide  two  magnifications.  Thus  the 
pilot  can  view  a  detailed  area  of 
approximately  40  miles  in  diameter 


or  a  larger  area  of  120  miles. 

The  system  only  requires  that 
preliminary  settings  be  made  when 
a  new  chart  is  inserted  in  the  re¬ 
mote  plotter  unit.  This  is  done  be¬ 
fore  take  off.  Once  the  map  is  in 
place  and  the  initial  latitude  and 
longitude  information  is  included 
the  plotter  requires  no  further 
setting. 

The  pilot  has  other  controls  to 
make  either  the  map  or  the  plane 
image  move,  to  reposition  map  and 
plane  marker,  and  to  control  bright¬ 
ness  and  contrast  of  the  picture 
tube. 

The  heart  of  the  equipment  is 
called  the  plotter  and  electronic 
unit  and  is  contained  in  two  re¬ 
motely  located  packages.  Together 
with  the  tv  tube  mounted  on  the 
instrument  panel,  the  total  weight 
is  less  than  45  pounds. 


Electrons  May  Solve 
Reentry  Problem 

Magnetoaerodynamics  may  pro¬ 
vide  the  means  for  safely  returning 
rockets  and  satellites  to  the  earth. 
How  this  might  be  accomplished 
was  described  at  the  National  Acad¬ 
emy  of  Sciences  by  William  H. 
Sears,  director  of  the  Graduate 
School  of  Engineering  at  Cornell 
University.  Further  research  in  the 
field  may  also  lead  to  a  tremendous 
increase  in  the  thrust  of  conven¬ 
tional  rocket  motors. 

Magneto-aerodynamics  is  con¬ 
cerned  with  the  partial  ionization 
of  air  that  occurs  when  objects  pass 
through  it  at  extremely  high  speeds. 
Rockets  and  satellites  during  re¬ 
entry  into  the  earth’s  atmosphere 
result  in  such  ionization. 

Friction  and  compression  heat 
the  air  in  front  of  the  object  to  a 
very  high  temperature  causing  it 
to  ionize  and  become  a  conductor  of 
electricity. 

This  conductivity  can  be  in¬ 
creased  by  seeding  the  air  near  such 
a  high-speed  body  with  a  small 
amount  of  easily  ionized  substances 
such  as  sodium  or  potassium,  the 
Cornell  research  indicates. 

If  this  technique  can  be  worked 
out  and  if  magnetic  strengths  com¬ 
parable  to  those  of  permanent  mag¬ 
nets  can  be  provided  in  flight,  elec¬ 
tric  currents  can  be  set  up  by  the 
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relative  motion  of  air  and  missile. 

A  satellite  reentering  the  atmos¬ 
phere  at  high  speed  will  resemble 
an  electric  generator.  The  hot 
seeded  air,  which  is  a  conductor  of 
electricity,  takes  the  place  of  the 
windings  of  the  generator  arma¬ 
ture.  The  magnetic  field  will  sup¬ 
plant  the  generator’s  fixed  field.  As 
the  satellite  plunges  back  into  the 
atmosphere,  the  moving  of  this  hot¬ 
air  armature  across  the  magnetic 
field  of  the  satellite  will  generate  an 
electric  current.  The  resulting  re¬ 
tarding  effect  could  be  used  in  slow¬ 
ing  the  satellite  or  rocket. 

A  possibly  more  interesting  ap¬ 
plication  of  the  principle  could  in¬ 
crease  rocket  thrust.  The  result 
would  be  obtained  during  accelera¬ 
tion  rather  than  deceleration.  But 
to  do  this  will  require  the  use  of 
electric  fields  as  well  as  magnetic. 
If  an  electric  field  can  be  applied 
across  hot  seeded  air  by  means  of 
electrodes,  a  current  will  flow.  The 
combination  of  a  current  and  a  mag¬ 
netic  field  gives  rise  to  a  force  which 
can  be  directed  so  as  to  accelerate 
rocket  to  speeds  theoretically  un¬ 
limited. 

There  are  many  diflficulties  to  be 
overcome,  however.  The  most  ob¬ 
vious  pointed  out  is  the  provision 
of  strong  magnetic  fields.  Seeding 
techniques  need  to  be  worked  out; 
the  surface  resistance  of  cold  elec¬ 


trodes  in  contact  with  hot  air  must 
be  reduced  sharply.  However,  Dr. 
Sears  believes  that  the  amount  of 
research  required  is  justified. 

Infrared  Collision 
Warning  Proposed 

Problem  of  collisions  between  air¬ 
planes  gets  a  proposed  solution  from 
Minneapolis-Honeywell.  M-H  sug¬ 
gest  to  the  Air  Transport  Associa¬ 
tion  an  infrared  system  instead  of 
one  based  on  radar. 

Despite  the  advantage  of  all- 
weather  operation,  radar  was  elimi¬ 
nated  because  of  size  and  cost.  A 
factor  in  choosing  infrared  is  its 
short  wavelength,  which  makes  pos¬ 
sible  a  system  of  very  accurate 
angular  resolution. 

The  passive-detection  feature  of 
infrared  was  also  found  wanting. 
Maximum  range  was  felt  to  be 
insufficient,  although  long-range 
development  w’ork  with  some  of 
the  newer  detectors  might  even¬ 
tually  solve  the  range  problem.  But 
passive  infrared  detection  from  an 
object  as  large  as  an  aircraft  would 
provide  insufficient  angular  resolu¬ 
tion. 

A  cooperative  system  was  pro¬ 
posed.  But  it  would  still  respond 
to  noncooperating  aircraft  in  the 
passive  sense.  The  passive  mode 


would  have  limitations  but  would 
enable  the  pilot  to  eliminate  con¬ 
sideration  of  nearby  aircraft  that 
do  not  pose  a  threat. 

The  addition  of  beacons  on  co¬ 
operating  aircraft  could  aid  the 
pilot  directly  by  supplying  coded  in¬ 
formation  regarding  relative  bear¬ 
ing.  In  addition,  the  i>oint  source 
of  infrared  energy  would  greatly 
improve  angular  resolution. 

Yes  and  No 


Azimuth  and  elevation  (nodding  beam) 
antennas  are  mounted  on  65-ioot  towers 
at  Burrough  Corp.  Research  Center  in 
Paoli,  Pa.  Antennas  are  for  radar  that 
wiil  be  used  to  test  a  coordinote  dota 
transmission  device  under  Air  Force  spon¬ 
sorship.  Transmission  equipment  is  for 
use  in  the  SAGE  system 


MEETINGS  AHEAD 


Mar.  8:  American  Society  for  Quality 
Control,  Toronto  Section,  F’oruni; 
Basic  Training  in  Statistical  Quality 
Control,  contact  Treasurer,  Box  7, 
Toronto  15. 


Mar.  17-21:  1958  Nuclear  Congress, 
Engineers  Joint  Council,  AICE,  and 
Atonifair,  Atomic  Industrial  Fonrm, 
International  Amphitheatre,  Chi¬ 
cago. 

Mar.  24-27;  IRE  National  Conven¬ 
tion,  All  Prof.  Groups,  Waldorf- 
Astoria  I  lotel  and  N.  Y.  Coliseum, 
N.  Y.  C. 

Mar.  31-Apr.  2:  Instruments  &  Regu¬ 
lators  Conf.,  PGAC,  ASME, 
AICHE,  ISA,  Univ.  of  Delaware, 
Newark,  Del. 

Mar.  31-Apr.  2:  Southwest  District 


Meeting  of  AIEE,  Mayo  Hotel, 
Tulsa,  Oklahoma. 

Apr.  2-4:  Conf.  on  Automatic  Optimi¬ 
zation,  PGAC,  ASME,  AICHE, 
ISA,  Univ.  of  Delaware,  Newark, 
Del. 

Apr.  8-10:  Symposium  on  Electronic 
Waveguides,  Microwave  Research 
Institute  of  Brooklyn  Polytechic 
Inst.,  held  at  Engineering  Societies 
Bldg.  N.Y.C. 

Apr.  10-12:  Tenth  Southwestern  IRE 
Conference  and  Electronics  Show, 


St  Anthony  Hotel  and  Municipal 
Auditorium,  San  Antonio,  Texas. 

Apr.  14-16:  Conf.  on  Automatic 
Techniques,  IRE,  ASME,  Statler 
Hotel,  Detroit,  Mich. 

Apr.  17-18:  Second  Annual  Tech. 
Meeting,  Institute  of  Environmental 
Engineers,  Hotel  New  Yorker, 
N.Y.C. 

May  6:  Western  Joint  Computer 
Conf.,  First  National  Symposium 
on  Modern  Computer  Design, 
Ambassador  Hotel,  Los  Angeles. 
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High  precision  inertial  navigation  equipment  like  the  distribution  board  for  the  com¬ 
puter  room  (left)  and  the  latitude-longitude  plotter  (right)  shown  installed  on  board 
the  USS  Compass  Island  will  play  an  essential  part  in  .  .  . 
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Guiding  Nuclear  Subs 


•  Sperrv:  coursc-kccping  control,  depth-keeping 
control,  depth  detector,  integrated  control  systems 
with  pictorial  display,  electromagnetic  logs  (see 
photo),  a  star  tracker  and  a  deviee  that  measures  the 
speed  of  the  oeean  current  transverse  to  the  direc¬ 
tion  of  the  ship.  Sperry  also  will  install  a  new  type 
gyro  stabilizing  device.,  different  from  the  Gyrofin. 


•  GE  and  BuShips:  sonar  that  measures  the  ship’s 
ground  speed. 


•  Burroughs:  an  underwater  eleetronie  device  to 
determine  and  indicate  the  ship’s  speed  through  the 
water. 


•  Lamont  Institute:  an  eleetronie  device  that  de¬ 
termines  speed  over  the  ground. 


•  Naval  Ordnanee  Laboratory:  an  aecoustic  cor¬ 
relation  system  for  observing  the  ocean  bottom. 


•  Ferrand  Optieal:  optieal  traeker  as  well  as  a 
horizon  follower— a  fine-line  tv  telescope  for  looking 
at  the  horizon  in  several  directions  at  once. 


•  Electronies  Corp.  of  America:  telescope  with 
improved  infrared  deteetors. 


•  Collins:  radiometrie  sextant  whieh  will  line  up 
radio  transmissions  eoining  from  the  sun  or  moon  as 
an  optieal  telescope  lines  up  light.  (  Ei.ec tronics, 
June  10,  ’57). 


•  Detroit  Controls:  a  radiometrie  sextant  for  use 
with  radio  stars. 


•  Reeves:  a  eomplete  star  traeker. 


“The  most  el.\borate  naxigation  system  e\er  to 
go  to  sea”  will  guide  the  three  atomie-powered, 
Polaris-launehing  subs  with  a  preeision  ne\er  before 
aehieved  in  an  operational  ship. 

Fourteen  months  of  evaluation  on  board  the  USS 
Compass  Island,  experimental  forerunner  of  Navy’s 
ballistie-missile  launching  vessels,  has  eonvinced  the 
Naxy  that  Sperry’s  SINS  (Ship’s  Inertial  Naviga¬ 
tion  System;  Electronics,  Jan.  20,  ’57)  is  capable  of 
pin-pointing  a  submarine  in  midocean  with  suffi- 
eient  aeeuraey  to  launeh  an  IRBM. 


Basieally  an  inertial  system,  SINS  senses,  meas¬ 
ures  and  remembers  all  movement  from  the  mo¬ 
ment  it  leaves  port  until  it  returns.  Computers 
reduee  the  “motion”  data,  eorrelating  it  with 
elapsed  time,  to  such  navigational  information  as 
ground  speed,  eourse,  heading,  drift  angle,  distance 
from  departure,  distance  to  destination  and  con¬ 
tinual  geographic  coordinates. 


Master  mind  of  the  system  is  the  Navigation  Data 
Assimilation  Center  (Navdae).  Data  from  a  wide 
variety  of  auxiliary  navigational  deviees  that  eheck 
and  rechcek  eaeh  other,  as  well  as  the  SINS,  are  fed 
into  the  digital  eomputers  in  the  Navdae.  Drift 
error  that  aeeumulates  in  any  inertial  system  with 
time  is  eorreeted  automatieally  in  both  the  SINS 
and  in  the  dead-reekoning  navigation  readings  main¬ 
tained  by  the  SINS. 


A  high  pereentage  of  auxiliary  gear  taken  out  on 
the  Compass  Island  14  months  ago  for  evaluation 
has  proved  suffieiently  aeeurate  to  remain  a  perma¬ 
nent  part  of  the  SINS.  Ineluded  are: 


ikV  T  . 


special  products  and  services  of 


we  invite  your  inquiries  on  the  following. 


special  PRODUCTS 


special  SERVICES 


SPECIALIZED  MANUALS 

Service  Manuals 
Instruction  Manuals 
Operating  Manuals 


MARKETING  INFORMATION 

Market  Research  and  Analysis 
Sales  Analysis 
Distribution  Analysis 
Product  Potential  Surveys 

ENGINEERING  SERVICES 

Product  Testing 
Engineering  Analysis 
Quality  Control  Test  Programs 
Comparative  Evaluation 

COMPILATION  SERVICES 

Layout 

Technical  Writing 
Drafting 
Schematics 
Exploded  Vie\A/s 
Typesetting  or  Proportionally- 
Spaced  Copy 

PUBLICATION  SERVICES 

Photography  &  Platemaking 
Complete  Printing  Production 

DIRECT-MAIL  SERVICES 

Personalized  Letters 
Mailing  Lists 
Complete  Addressing, 
Packaging  and  Mailing 
Services 

Product  Release  Mailings 


HOUSE  ORGANS 


CATALOGS 

Product  Catalogs 
Industry  Compilations 
Distributor  Catalogs 
Replacement  Parts  Guides 

INDUSTRY  DIRECTORIES 


SALES  LITERATURE 

Product  Information 
Engineering  Data  Sheets 
New  Product  Releases 
Promotional  Brochures 


IN-PLANT  TRAINING  MANUALS 


One  hundred  and  ten  leading  electronics  manufacturers 
are  our  customers  (list  on  request).  Let  us  show  you  how 
our  unique  and  impartial  facilities  can  be  of  service  to 
you.  Call  or  write:  W.  D.  Renner,  V.  P.,  Spec.  Services  Div. 

IIOW.A.RID  W  &  CO.,  INC. 

2201  East  46th  Street,  Indianapolis  5,  Indiana 
Phone:  CLifford  1-4531 
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Alumalytic! 


bring  General  Electric 


ALUMALYTIC 

Alumalytic  is  General  Electric’s 
trademark  for  its  electrolytic 
capacitors  made  with  99.99% 
pure  aluminum  foil. 

Alumalytic  capacitors  give  you: 

Longer  shelf  life  because  of  less  oxide 
deterioration 

Longer  operating  life  because  of  lower 
leakage  currents 

Higher  reliability  because  the  foil  contains 
fewer  impurities 


Twist-tab  capacitors  in  1"  and  1.375" 
diameter  sizes  feature  G-E  etched  foil 
to  increase  effective  anode  area.  They 
come  supplied  with  printed  circuit  board 
mountings  or  regular  solder  eyelet 
terminals  and  twist-tab  lugs.  (Unit  at 
left  is  actual  size.  Units  above  are 
shown  '/}  actual  size.) 
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Capacitors 

quality  to  the  electrolytic  field 


Competitively  priced  units  made 
with  99.99%  pure  aluminum  foil 

Now  you  can  get  electrolytic  capacitors  that  are  backed  by 
General  Electric’s  long  experience  in  making  capacitors  for 
the  most  critical  electronic  applications.  New  DC  Alumalytic 
capacitors  are  especially  designed  to  meet  the  growing  need 
for  higher  quality  and  more  reliable  electrolytic  capacitors. 


Alumalytic  capacitors  for  very  high 
microfarad  applications,  such  as  found 
in  computer  power  supplies,  come  in 
P/i”,  2",  2'/2''  ond  3"  case  diameters. 
Ratings  up  to  35,000  mfd;  350  vdc  are 
available. ^Units  are  made  to  exacting 
specifications  under  closely/ controlled 
conditions.  jCopa^rttyrTrbWe  is  shown 


Insulated  metal  tubular  capacitors  are 
available  in  all  popular  ratings,  with 
choice  of  insulated  or  uninsulated  wire 
leads  or  solder  eyelet  terminals  at 
either  or  both  ends.  Uninsulated  metal 
tubular  units  are  also  available.  (Unit 
above  is  shown  actual  size.) 


Production  quantities  of  Alumalytic  capacitors  are  now 
available  for  immediate  shipment.  They  are  offered  in  a 
broad  range  of  popular  types  and  ratings  for  radio  and 
television  applications,  as  well  as  for  phonographs,  tape 
recorders,  sound  systems,  computers  and  similar  equipment. 

Although  the  recently  developed  Alumalytic  capacitors 
are  competitively  priced,  they  are  made  with  extremely  high 
quality  (99.99%  pure)  aluminum  foil,  a  feature  normally 
found  only  in  more  expensive,  specialized  types.  This  high 
purity  foil  makes  possible  a  superior  dielectric  film.  With  it, 
units  operate  at  lower  leakage  currents,  and  offer  superior 
shelf  life  at  both  normal  and  elevated  temperatures.  Other 
materials  used  in  the  G-E  Alumalytic  capacitors  are  of 
similar  high  quality. 

Alumalytic  capacitors  are  manufactured  by  scientifically 
controlled  methods  at  General  Electric’s  new  Irmo,  South 
Carolina  plant.  Laboratory  tests,  built  right  into  the  pro¬ 
duction  lines,  constantly  check  quality.  Millions  of  capacitors 
already  delivered  have  passed  the  most  exacting  specifications. 

For  more  information  and  for  complete  service  assistance 
on  your  specific  problems,  contact  your  nearest  General 
Electric  Apparatus  Sales  Office.  Or  write  to  General  Electric 
Company,  Section  449-2.  Schenectady,  N.  Y. 


Tigress  /s  Our  Most  Important  Product 

GENERAL  ELECTRIC 


Visit  booth  #2928  at  New  York  I.R.E.  Show,  March  24—27. 
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Klystrons,  inside  the  metal  cylinders 
atop  each  dolly,  are  automatically 
processed  on  this  Stokes  continuous 
high-vacuum  system,  at  Sperry  Elec¬ 
tronic  Tube  Division. 


Klystron  production  automated 
with  Stokes  high-vacuum  system 


Tiii'Si;  Sperry  Klystrrtns  have  ti)  he  ruggetl  and 
stable  .  .  .  tlicy’re  the  heart  of  transmitters  for 
precision,  all-weather  navigation  systems.  Produc¬ 
ing  Klystrons  requires  extremely  higli  vacuum  and 
elevated  temperatures  to  completely  de-gas  and  dry 
the  tubes  internally.  These  conditions  must  be  at¬ 
tained  on  a  high-production,  automatic  basis. 

Stokes,  pioneer  in  high-vacuum  processing  equip¬ 
ment  for  the  electronic  industry,  designed  and  built 
a  continuous  evacuating  and  conditioning  system 
that  performs  these  functions  and  eliminates  the 
need  for  duplicate  accessory  equipment  for  each  of 
the  separate  units  formerly  used.  The  system  consists 
of  an  endless  loop  of  evacuating  stations,  each  housed 
in  an  individual  dolly.  As  the  dollies  index  around 


the  loop,  the  tubes  are  successively  degasscxl,  evacu¬ 
ated,  aged,  conditioned  and  scaled. 

bach  Klystron  is  enclosed  in  a  stainless  steel  bell  in 
which  a  reducing  atmosphere  is  maintained  to  prevent 
oxidation  of  the  copper  tube  body  during  the  lieating 
cycle.  All  operations  are  automatically  sequenced 
and  controlled,  witli  interlocking  circuits  and  limit 
switches  giving  added  protection.  Any  dolly  can  be 
removed  and  replaced  without  shutting  down 
the  system. 

This  Klystron  production  system  is  an  example  of 
how  another  major  manuhicturer  is  benefiting  frtnn 
Stokes’  long  experience  in  high  vacuum  engineering 
and  automatic  production  techniques.  For  a  con¬ 
sultation  on  your  specific  needs,  call  your  nearest 
Stokes  office. 


Vacuum  llquipmcut  Division 

F.  J.  STOKFS  CORPORATION 

5500  Tabor  Road,  Philadelphia  20,  Pa. 


STOKES 
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COMPONENTS  AND  MATERIALS 

Transistors:  600  Types 

As  sales  double  in  year,  so  does  number  of 
kinds.  Manufacturers  travel  path  towards  pack¬ 
aging  standardization 


Perhaps  it  is  just  coincidence. 

But  while  transistor  sales  showed 
a  100  percent  increase  during  the 
past  year,  the  number  of  com- 
merciallv  available  types  also 
doubled. 

A  year  ago,  about  250  to  500 
hpes  were  on  the  market.  Now 
there  are  about  600  kinds  in  pro¬ 
duction.  If  obsolete  types  are  in¬ 
cluded,  the  count  approaches  750. 

Since  the  two  dozen  transistor 
manufacturers  arc  not  likely  to 
slacken  efforts  for  a  wider  product 
line,  the  statistics  imply  a  need  for 
as  much  standardization  as  possible. 

Recognizing  this.  Electronic  In¬ 
dustries  Association  and  the  indi¬ 
vidual  manufacturers  are  well  into  a 
voluntary  program  which  is  already 
eliminating  some  of  the  differences 
in  transistor  packaging. 

ITie  program  has  two  aims.  It 
will  nip  in  the  bud  the  confusion 
that  could  come  from  helter-skelter 
product  development.  It  will  also 
add  to  the  usefulness  of  transistors 
by  affording  interchangeability  in 

Circuit  Market 

Printed  circuit  manufacturing 
growth  may  be  leveling  off.  At  least 
this  is  the  finding  of  a  survey  con¬ 
ducted  by  the  Institute  of  Printed 
Circuits,  an  organization  of  inde¬ 
pendent  fabricators  of  custom  cir¬ 
cuit  boards. 

IPC  estimates  that  custom  manu¬ 
facturers  arc  currently  competing 
for  a  SI 0.4  -million  market.  Sales 
during  1957  were  about  10  percent 
over  1956.  Phe  second  half  of  1957 
ran  only  six  percent  ahead  of  sales 
in  the  last  half  of  1956.  Erom  1954 
through  1956,  the  average  second 
half  gain  was  95  percent. 

The  leyeling  off,  IPC  says,  w'as 
accompanied  by  the  passing  of 
oiany  firms  with  limited  experience 
3nd  capital.  In  addition,  some 
larger  component  firms  dropped  out 


replacement,  automatic  assembly 
and  design. 

A  number  of  transistors  are  being 
packaged,  or  repackaged  in  con¬ 
formance  with  Joint  Electron-Tube 
Engineering  Council  specification 
50.  An  EIA  spokesman  says  there 
has  been  some  misunderstanding 
that  JF’/rE’.C  50  was  to  become  the 
required  packaging. 

Any  packaging  plan  is  yoluntary. 
Moreover,  JETEC  50  actually  be¬ 
gan  as  a  group  of  size  suggestions 
drafted  as  part  of  F,IA’s  standardiza¬ 
tion  study  and  was  not  intended  to 
become  the  last  word. 

More  permanent,  but  still  yolun¬ 
tary,  dimensions  for  cases  and  lead 
placement  are  being  specified  as 
so-called  “Transistor  Outlines.” 
Some  10  TO’s  have  been  registered 
with  EIA. 

In  addition,  an  El.\  subcom¬ 
mittee  is  preparing  parameter  data 
sheets.  These  forms  would  give 
transistor  buyers  a  uniform  methcxl 
of  comparing  characteristics  of 
various  transistors. 

Leveling? 

because  of  slim  profit  margins. 
Probably  only  one-fourth  of  the 
200  listed  printed-eircuit  manufac¬ 
turers  are  seriously  in  the  business. 

In  the  IPC  survey,  reporting 
firms  indicate  that  raw  materials 
expenditures  account  for  52  per¬ 
cent  of  selling  price  on  commereial 
type  circuits  and  22  percent  on 
smaller  quantity  military,  instru¬ 
ment  and  industrial  type  runs. 
Custom  manufacturers  are  making 
45  percent  of  the  panels  used  in 
commercial  applications  and  70 
percent  of  the  military  and  in¬ 
dustrial  panels. 

The  survey  bears  out  predictions 
made  by  manufacturers  early  last 
year  that  there  would  be  both 
growth  and  attrition  during  1957 
(Electronics,  May  20,  ’57). 


King  Size 

Latest  claimant  for  title  of  world’s 
largest  printed  circuit  is  this  48 
by  22-in.  board  made  by  Packard- 
Bell  for  North  American  Aviation. 
Three  such  boards  are  laminated 
together  for  use  in  missile  check¬ 
out  equipment.  The  three-board 
unit  contains  a  half  mi  of  printed 
wiring  and  1,600  terminals  staked 
into  plated  through-holes.  It  sub¬ 
stitutes  for  a  large  portion  of  a 
cabling  system 

Plastic  Radomes 
Take  500-2,500F 

How  TO  BUILD  radomes  to  with¬ 
stand  aerodynamic  heating  and 
rain  erosion  on  high  speed  aircraft 
and  missiles  was  among  topics  at 
the  Society  of  the  Plastics  Indus¬ 
tries  Reinforced  Plastics  Division 
session  in  Chicago. 

Research  now  in  progress,  much 
of  it  classified,  is  subjecting  im¬ 
proved  reinforced  plastics  to  tem¬ 
peratures  as  high  as  14,000  E.  'That 
is  hot  enough  to  vaporize  any 
known  material. 

Goodyear  Aircraft  researchers  re¬ 
ported  that  one  of  their  Eibcrglas 
laminates  withstood  short  time  ex¬ 
posure  to  6,000  F,  a  skin  tempera¬ 
ture  which  is  expected  at  hyper¬ 
sonic  speeds. 

Radomes  built  of  phenolic  or 
silicone  Eibcrglas  laminates  re¬ 
peatedly  took  thermal  shocks  of 
120  F  per  second  to  a  maximum 
of  1,000  F.  Sandwiches  of  this  ma¬ 
terial,  filled  with  inorganic  beads 
coated  with  resin  and  powdered 
metal,  operate  at  higher  tcmjx’ra- 
turcs. 

Radomes  which  are  acceptable 
electrically  and  structurally  arc  be¬ 
ing  developed  for  operation  at  500 
to  2,500  F,  it  was  reported. 
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MILITARY  BUSINESS 


Navy  Plans  Heavy  Buying 


Big  electronic  purchases  through 

1 959  are  evident  in  Navy's  atomic, 

missile-age  construction  program 

Navy’s  big  atomic  missile-age  construction  push 
scheduled  to  get  even  bigger  during  fiscal  1959  means 
billions  of  dollars  in  business  for  the  electronics 
industr)'. 

1  hough  the  Navy  is  tight-lipped  about  specific 
electronic  system  and  subsystem  details,  a  look  at 
the  procurement  list  calls  to  mind  a  large  number 
of  fundamental  items  that  such  a  fleet  can’t  do 
without. 

Immediate  plans  call  for  three  atomic-powered 
subs,  each  capable  of  carrying  16  of  Lockheed’s 
Polaris  IRBM’s.  $296  million  has  been  authorized 
by  Congress  as  a  supplemental  appropriation  for 
fiscal  1958  as  a  starter  for  the  subs. 

W'^eapons  systems  manager  will  be  the  Director 
of  Special  Weapons  Projects,  Bureau  of  Ordnance. 
Construction  supervisor  will  be  BuShips. 

Tw’O  of  the  subs  will  be  built  bv  General  Dvnamics 
and  one  by  the  Mare  Island  Naval  Shipvard.  Esti¬ 
mated  cost  of  the  first  sub  lies  between  $105  million 
and  $110  million.  The  next  two  will  be  about  $15 
million  cheaper. 

Much  of  the  work  will  be  handled  by  direct  con¬ 
tract  with  the  Navy  as  opposed  to  subcontracts 
through  industry'.  Westinghouse  has  a  $18.63  mil¬ 
lion  contract  for  nuclear  reactor  components;  GE 


will  provide  propulsion  machinery  under  a  $6,360,341  [ 
contract.  Sperry  will  equip  all  three  subs  with  its  ’ 
(SINS)  Ship’s  Inertial  Navigational  System  (seep 
28).  , 


First  deliveries  of  both  Polaris  and  the  subs  are 
expected  in  1960. 


for  1958.  A  proposal  to  Defense  Secretary'  McElros  t 
asks  for  six  more  Polaris-carrying  subs.  Estimated  t 
cost:  $1  billion. 

Besides  this,  after  June  30,  Navy  will  ask  for  20  f 
more  ships,  seven  conversions,  and  for  work  to  begin  * 
on  components  for  an  atomic-powered  carrier.  ^ 
The  20  ships  include:  five  atomic  subs  (one  for  ' 
missiles  and  four  for  attack  or  antisubmarine  mis-  j 
sions),  five  guided-missile  destroyers,  six  guided-mis-  j 
sile  frigates,  one  guided-missile  nuclear-powered 
frigate,  one  amphibious  assault  ship,  one  amphibious  ] 
transport  dock  and  one  ammunition  ship.  I 

Seven  conversions:  Tw'O  cruisers  will  be  rigged 
to  launch  surface-to-air  missiles;  three  landing  ship 
dock  vessels  will  become  seaplane  tenders;  one  mar¬ 
iner  hull  will  be  turned  into  an  attack  transport; 
and  one  submarine  will  be  altered  to  accommodate 
better  weapon  offense. 

Obvious  requirements— and  all  in  large  quantities 
—for  such  a  fleet  include:  internal  and  external 
communications,  sonar,  search  radar,  missile  launch¬ 
ing  gear,  electronic  fire  control,  data  reduction,  com¬ 
puters,  inertial,  astro  and  other  navigational  equip 
merit. 


MILITARY  ELECTRONICS 


•  Pure  inertial  guidance  (A.  C. 
Spark  Plug)  has  successfully  navi¬ 
gated  the  new  jet  missile  Mace 
TM-76  (Martin)  on  two  650-mi 
flights.  Predecessor  to  Mace  is  the 
radio-command  controlled  Matador, 
controlled  Matador. 

Long  period  of  time  the  inertial 
components  staved  within  their 
tolerances— much  longer  than 
needed  for  a  ballistic  missile- 
speaks  well  for  their  precision. 

•  Nevertheless,  “Inertial  com¬ 
ponents  are  not  accurate  enough 
for  a  pure  i-g  to  get  a  vehicle  to 
the  Moon,”  savs  Walter  Haeusscr- 
niann.  Chief,  Guidance  and  Con¬ 


trol  Laboratorv,  Armv  Ballistic  | 
Missile  Agency.  “Radar  and/or 
astro  orientation  will  be  needed  to 
correct  the  inertial  svstem.” 

•  An  airborne  IRBM  to  be 
carried  in  an  atomic-  or  exotic- 
fueled  bomber  is  being  developed 
for  USAE.  Operational  target  date 
is  1963. 

•  Electronic  systems  for  Bull 
Goose  and  Green  Quail  diversion¬ 
ary  missiles  (surface-to-surface  and 
air-to-surfacc  respectivelv)  are  be¬ 
ing  designed  by  Raino- Wool¬ 
dridge.  Primes  are  Fairchild  and 
McDonnell. 


CONTRACTS 

AWARDED 

Stavid  gets  a  nmltimillion-dollar 
contract  for  production  of  addi¬ 
tional  guidance  svstems  for  the 
submarine-launched  Regulus  mis¬ 
sile. 

Collins  will  supply  USAF  with 
over  $3  million  worth  of  aircraft 
navigation  equipment:  $530,000' 
for  airborne  flight  computer  com¬ 
ponents;  $820,000  for  integrated 
airborne  navigation  instrument 
components;  and  $1,848,623  for 
Tacan  components. 

Snndstrand  Aviation  div.  of  Sund- 
strand  Machine  Tool  will  supply 
AMC  with  frequency-load  control- 
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]ers  for  the  KC-H?  tanker  under 
a  $3,483,830  contract. 

Link  Aviation  will  supply  Ogden 
\ji  Material  Area  with  modifica¬ 
tion  kits  for  flight  simulators,  MB- 
5\and  MB-5B,  under  a  $189,857 

contract. 

Riverside  Research  Lab.,  div.  of 
Motorola,  gets  a  $329,590  contract 
with  Army  Signal  Supply  Agency 
for  four  passi\e  homing  drones, 
two  passive  drone  seekers  and  four 
target  radiation  sources. 

Penta  Laboratories  will  sell  elec¬ 
tron  tubes  to  Electronics  Supply 
Office,  Great  Lakes,  Ill.,  amount¬ 
ing  to  $387,720. 

Remler  will  sell  136  amplifiers  to 
BuShips  totaling  $217,878. 

Lockheed  gets  $55,128,932  con¬ 
tract  with  BuAer  for  Navy’s  WV- 
•"•gged  2E  radar  sentinel  aircraft.  The  an- 
ig  ship  tenna  for  the  search  radar,  APS-70, 


DYNASERT 


le  mar-  is  enclosed  in  an  ellipsoidal  radome 
nsport;  measuring  more  than  30  ft  in  di- 
modate  ameter.  I'he  radar  was  developed 
b\  Lincoln  Labs  and  produced  by 
antities  builds  the  antenna. 

:xternai  ..  ,  „ 

I  ,  Aircraft  Radio  sells  1,645  radio 
aunc.i  AN  ARC-60,  to  Army  Signal 
1,  com-  jyppiy  Ag(.ncy  for  $2,024,483  and 
equip  I  795  jjJJq  receivers,  AN/ARN-59, 
for  51,231,296. 

American  Machine  and  Foundry 
;  supplies  Ogden  Air  Material  Area 
;  with  modification  kits  for  72  radar 
:  trainers,  AN  APQ-T3,  under  $616,- 
n-dollar  601  contract, 
f  addi- 

:or  the  !  .Aircraft  Radio  will  supply  BuAer 
IS  mis-  i  with  transceiver  equipment,  AN/ 
I  ARC- 39,  under  $446,068  contract. 

F  with  I  Hoffman  Laboratories  will  prov  ide 
aircraft  I  Bu.Aer  with  technical  assistance 
>30,000  1  and  instruction  in  the  maintc- 


Component  Inserting 

Economical  for  long  or  short  runs, 
all  hoard  sizes 


Dynasert  users  are  finding  mechanized  component 
assembly  practical  for  processing  printed  wiring 
boards  in  lots  of  100,  75  —  even  as  few  as  20  a  week! 
There  are  two  reasons  why. 

The  first  is  economy.  Mechanized  assembly  gives 
production  rate  advantages  ranging  as  high  as 
8  to  1  over  hand  assembly. 

The  other  reason  users  like  Dynasert  is  reliability. 
They  can  count  on  uniform  trimming,  inserting  and 
clinching  without  strain  on  component  leads. 

If  you  are  now  processing,  bidding  on  or  planning 
production  that  uses  printed  wdring,  find  how 
Dynasert  can  be  of  help. 


No.  1  Dynasert  Component 
Inserting  Machine  Model  B 


Jumper  Wire 

Inserting  Machine  Model  B 


SHOE  MACHINERY  CORPORATION 

140  FEDERAL  STREET,  BOSTON  7,  MASSACHUSETTS 


No.  3  Dynasert 
Inserting  Machine  Model  B 


!  uance,  repair  and  operation  of  air- 
egrat  I  aaft  electrical  and  electronic  cquip- 
rument|ment  under  a  $141,342  contract.  ; 
i23  foi  j 

Ford  Instruments  gets  two  con- 

f  S  d-  York  Ordnance  i 

District  amounting  to  $404,619  for  j 
design  and  development  of  inertial 

:ontrol- 
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United  Shoe  Machinery  Corporation 

140  Federal  Street,  Boston  7,  Maasachuaetts 

Gentlemen: 

□  Pleaae  send  me  your  illustrated  booklet  "Dynasert  Production  Equipment  for  Electronics.” 

□  Please  have  representative  call  to  tell  us  how  we  may  use  mechanized  assembly. 


j  Name . Title .  | 

I  Company . | 

I  Street . | 

I  City . . . State .  I 

I _ I 


NEW  PRODUCTS 


Announce  Factory  Machines 


Construction  of  new  plants,  together  with  expansion  of  many  already 
in  operation,  provides  space  and  creates  a  demand  for  more  production 
equipment.  Output  of  winding  machinery  shows  an  uptrend. 

Universal  Winding  Co.,  P.  O.  Box  1605,  Providence,  R.  I.,  (41)  has 
available  the  No.  Ill  cross  winder.  It  has  a  precision  traverse  system 
to  produce  extremely  accurate  cross-wound  coils  used  widely  throughout 
the  industry.  Coils  can  be  wound  singly  or  in  multiple.  The  machine 
is  also  equipped  with  an  electronic  drive  and  many  optional  attach¬ 
ments  to  speed  up  production  and  reduce  handling  operations. 

A  new  series  of  automatic  dual-purpose  toroidal  winding  and  tapping 
machines  has  been  introduced  by  Universal  Mfg.  Co.,  Inc.,  410  Ilill- 
side  Ave.,  Hillside,  N.  J.  (42).  The  Toroyd  series  UT  machines  feature 
simultaneous  separate  or  sequential  360  deg  continuous  winding  of 
wire  and/or  tape  in  one  operation,  and  can  be  operated  by  one  unskilled 
operator. 

Coil  Winding  Equipment  Co.,  Oyster  Bay,  N.  Y.,  (43)  offers  models 
CX  and  CXS  bobbin  winders.  I’hey  are  an  answer  to  frequent  requests 
for  machines  of  complete  flexibility  that  do  not  require  gear  changing 
or  frequent  cam  substitution.  Complete  adjustment  of  the  wire  feed 
without  tools  or  loose  gears  or  cams  is  possible.  The  three  basic  adjust¬ 
ments  may  be  made  with  the  machines  running  if  desired. 

Now  offered  by  Geo.  Stevens  Mfg.  Co.,  Inc.,  Pulaski  Road  at  Peter¬ 
son,  Chicago  30,  Ill.,  (44),  is  a  completely  automatic  continuous 
resistance  winder  which  requires  no  operator.  Model  209  winds  resist¬ 
ance  wire  on  continuous  lengths  of  flat  or  round  core  material  to  be 
cut  to  any  desired  length  and  made  into  flexible  wire  wound  resistors, 
attenuators,  and  the  like. 


Silicon  Rectifiers 
military  type 

Iniernahonal  Rfxiifier  CoRf 
1521  E.  Grand  A\c.,  El  Segundc, 
Calif.,  has  available  silicon  powv 
rectifiers  designed  to  meet  the  rigii 
requirements  of  MlL-E-1  and  MIL 
T-19500-A.  The  1N412B,  rated  at 
3  5  amperes  rectified  d-c  output  cui 
rent  with  a  piv  rating  of  100  v 
has  been  approved  under  MIL-T 
12679/26  (Sig  C). 


These  rectifiers  of  the  fused 
junction  tvpe  with  all-welded,  her 
meticallv  sealed  construction  fea 


For  more  information  use  READER  SERVICE  CARD 
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Advertiffment 


CONTROL  PROBLEMS 
OLD  STORY  TO  NORTH 


horth  solves 
remote  tv 

CONTROL  PROBLEM 


Complex  control  problems  confront¬ 
ing  many  engineers  working  on  elab¬ 
orate  systems  development  represent 
only  routine  to  the  Industrial  Division 
engineering  staff  of  North  Electric 
Company,  Galion,  Ohio. 

During  the  past  decade,  with  the 
rapid  expansion  of  automation,  high 
speed  computing  equipment,  remote 
controls,  missile  check  out,  produc¬ 
tion  controls,  and  a  host  of  allied  ap¬ 
plications,  North  engineers  have  been 
successfully  developing  systems  and 
sub  systems  that  have  resulted  in  sav¬ 
ing  countless  man  hours  and  surmount¬ 
ing  seemingly  insoluble  obstacles  of 
time  and  distance. 


New  switching  equipment  has  been 
developed,  new  components  engi¬ 
neered  and  older  components  refined, 
and  the  accumulated  know  how  of 
75  years  of  specialized  experience  has 
been  applied  to  the  multitude  of  con¬ 
trol  problems  that  have  been  brought 
to  North  for  solution. 


North  engineers  are  working  con¬ 
stantly  in  control  areas.  Their  expe¬ 
rience  in  and  familiarity  with  control 
applications  have  developed  within  the 
company  the  ability  to  reduce  the  most 
difficult  problems  to  basic  elements 
that  have  been  encountered  many  times 
before  and  to  apply  their  cumulative 
experience  toward  a  ready  solution. 


Diamond  Power  Specialty  Corporation,  Lancaster,  Ohio,  had  a  problem! 

In  manufacturing  remote  multiple  TV  camera  systems  used  in  security, 
fire  protection,  and  similar  monitoring  applications,  they  had  to  pro¬ 
vide  a  remote  control  system  to  handle  up  to  20  control  functions  for 
each  camera.  Each  control  function  required  at  least  one  wire,  result¬ 
ing  in  a  large,  heavy  and  highly  expensive  cable.  Additionally,  the 
distance  from  which  a  camera  could  be  controlled  by  this  system  was 
limited  to  several  hundred  yards. 

The  problem,  as  presented  to  North  engineers,  was:  reduce  the  size  of 
the  cable  and  increase  the  range! 

North’s  solution  went  beyond  the  specifications  set  —  North  engineers 
completely  eliminated  the  control  cable,  engineering  a  system  in  which 
control  pulses  are  carried  over  the  video  co-axial  cable;  North  engineers 
not  only  increased  the  range  of  their  remote  control  system,  they 
gave  it  unlimited  range. 

North’s  vast  experience  in  designing,  engineering,  and  manufacturing 
control  systems  using  North  telephone-type  relays  can  be  similarly 
applied  to  your  control  problems  —  with  solutions  as  dramatically 
efficient! 


Control  question.s  can  best  be  an¬ 
swered  by  an  engineering  group  work¬ 
ing  exclusively  in  these  areas.  Special¬ 
ized  problems  need  the  attention  of 
specialists.  This  is  an  age  of  specializa¬ 
tion— North  Electric  Company  fits  the 
specialist  designation  in  its  sphere  and 
its  sphere  is  (and  has  been  for  75 
years)  controls.  North  can,  and  will, 
bring  your  control  problems  "under 
control’’. 


INDUSTRIAL  DIVISION 


MOUTH  ElECTRie  COMPANY 


843  SOUTH  MARKET  STREET  •  GAUON,  OHIO 

Available  in  Canada  through  Ericsson  Telephone  Sales  of  Canada,  Ltd.,  Montreal  8,  P.  Q. 
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CIRCLE  25  READERS  SERVICE  CARD 


I 


( 


from  —65  C  to  -f200  C.  Under 
operating  conditions,  the  tempera. 


tiires,  lia\e  Ijcen  dcscloped  for  ap¬ 
plication  to  all  types  of  military 
equipment.  Long  term  reliabilit\ 
may  be  expected  under  extreme  en- 
\  ironmental  conditions  of  moisture 


and  humidity,  shock,  \ibration, 
centrifugal  forces  and  temixrrature 
cycling. 

Recommended  storage  tempera¬ 
ture  range  from  these  diodes  is 


switch  is 

the  timer 

eration. 


ture  of  the  hexagonal  base  should 
not  exceed  -+-150  C.  Circle  45 
on  Reader  Service  Card. 


equipped  with  a  reference  xoltage 
source  of  ±0.005  percent  stabilih, 
and  capability  for  supplying  refer¬ 
ence  current  to  three  other  model 
lOB  decoders. 


conversion 


Andromeda.  Inc.,  3742  Howard 
Ave.,  Kensington,  Md.  Digital-to- 
analog  conversion  of  up  to  200,000 
parallel  10-bit  binary  codes  per  see 
may  be  obtained  with  Edacon  de¬ 
coders.  Code  accuracy  is  ±0.05 
percent.  A  four  unit  rack  mounted 
enclosure  is  provided  for  plug-in 
assembly  of  up  to  four  decoders. 
Built-in  integral  power  supplies  are 
featured.  Drift  is  less  than  ±0.001 
percent  of  full  range.  The  analog 


Dimensions  of  the 
rack  mounted  enclosure  for  holding 


up  to  4  decoders  arc  19  in.  widebv 
84  in.  high  by  17  in.  deep.  Dr 
mensions  of  each  decoder  are  4  in. 
wide  by  74  in.  high  by  13  in.  deep. 

Power  requirements  are  117  v 
±10  percent,  60  cycles  ±2  cps; 
model  lOB,  120  w;  model  lOBR, 
160  w;  enclosure,  100  w.  Circle 
46  on  Reader  Serv'ice  Card, 


output  range  is  ±50  y  at  25  ma. 
The  amplifiers  are  chopper  stabi¬ 
lized.  Model  lOBR  decoder  is  also 


H.vmli 

Evansti 


Ceramic  Resistors 


able  to  order  in  a  resistance  range 
of  from  0.1  ohm  to  10  megohms, 
and  in  standard  tolerances  of  1  per- ' 
cent,  0.5  percent.  0.1  percent,  0.05 
percent  and  0.02  percent  or  better. 
Having  a  temperature  coefficient  of 
±  20  ppm,  they  arc  made  to  op¬ 
erate  in  temperatures  of  from  —  65 
to  -I-  105  C.  Gen  Res  Hi-Tenip 
ceramic  resistors  are  also  available 
rated  for  up  to  145  C. 

Resistors  are  made  to  meet  all 
applicable  MIL  specifications,  and 
can  be  matched  to  within  0.002 
percent  or  better.  4’emperature  co¬ 
efficients  can  be  matched  to  within 
1  part  per  million.  Circle  47  on 
Reader  Service  Card. 


lug  and  radial  lead  types 


General  Resisiance,  Inc.,  577  E. 
156th  St.,  New  York  55,  N.  Y.,  has 
available  a  full  line  of  commercial, 
inexpensive  ceramie  wirewound  re¬ 
sistors.  Ideal  for  use  where  accu¬ 
racy  is  required  but  price  is  a  factor, 
they  arc  recommended  where  en¬ 
vironmental  and  mechanical  condi¬ 
tions  do  not  have  an  adverse  effect 
on  components. 

Life-tested  Gen  Res  wirewound 
resistors,  and  the  standard  hermeti¬ 
cally  scaled  line,  arc  reverse  pi- 
wound  to  minimize  inductance. 
They  are  precision  made  from  a 


single  length  of  high  quality  re¬ 
sistance  wire,  vacuum  impregnated 
in  a  tough  resin,  and  temperature- 
aged  for  ruggedness  and  accuracy. 

4’hese  ceramic  resistors  arc  avail- 


Uitrasonic  Cleaner 


for  production  use 


transducers  welded  into  the  bottom 
of  the  stainless  steel  tank.  Dimen¬ 
sions  of  the  tank  are  9  in.  by  14  in. 
by  13  in.  deep.  It  holds  5  gallons 
of  liquid.  Water  cooling  of  the 
nickel  transducers  allows  the  use  of 
cleaning  solutions  up  to  450  E. 
Also  provided  is  a  0-15  minute 
timer  which  shuts  off  the  gener¬ 
ator  at  a  predetermined  time.  A 


Ai.car  Ins  1  rumen  i  s,  Inc.,  17  In¬ 
dustrial  Ave.,  Little  Eerrv’,  N.  J.. 
has  developed  a  new  2-kvv  ultra¬ 
sonic  cleaner  for  small  part  clean¬ 
ing,  blind  hole  washing,  removal  of 
radioactive  contamination,  printed 
circuit  cleaning  and  other  difficult 
cleaning  operations. 

'Fhc  electronic  generator  delivers 
2  kw  of  power  to  magnetostrictiv  e 
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mounted  or  in  matching  bench- 
tvpe  cabinets.  Circle  48  on  Reader 
Service  Card. 


'I’hc  2-k\v  generator  and  9  in.  by 
14  in.  bv  13  in.  ultrasonic  clean¬ 
ing  tank  are  arailable  either  rack 


snitch  is  provided  for  bv-passing 
the  timer  to  permit  continuous  op¬ 
eration. 


this  rclav  will  accommodate  a  100 
w  tungsten  lamp  load. 

I'he  'rR-103  is  hermeticallv 
sealed  in  a  glass  \ial  to  eliminate 
contamination  or  oxidation  of  oirts 
and  to  provide  for  visual  inspectio'.i 
of  contacts.  Ease  of  operation  by 
transistor,  magnetic  amplifier  or 
directly  from  a  solar  cell  is  assure 

Sc\eral  of  many  tested  app'ii"!- 
tions  of  the  device  include  its  use 
as  a  small  voltage  change  (4  per¬ 
cent)  detector,  an  under-or-o\  er 
current  or  voltage  indicator,  a  vari¬ 
able  time  delay  and  a  fail  safe 
monitor  for  r-f.  Circle  49  on 
Reader  Service  Card. 


Thermal  Relay 


supersensitive  device 


sensitive  thermal  relay  is  designed 
and  manufactured  for  many  opera¬ 
tions  with  various  power  require¬ 
ments  ranging  from  0.050  w  to 
0.004  w  of  d-c,  a-c  or  r-f.  .Actuat¬ 
ing  voltage  is  0.4  to  0.5  v.  Compo¬ 
nent  parts  will  withstand  1.5  v 
without  failure. 

Operational  differential  voltage 
is  0.02  v  (contact  current  0.1  am¬ 
pere).  Contact  rating  is  1  ampere 
at  115  v  a-c  resistive  load.  With 
proper  arc  suppression  (0.01  /if) 


H.\xilin,  Inc.,  1316  Sherman  Avc., 
Evanston,  111.  The  "rR-103  snper- 


prised  of  the  1N1410,  1N1411, 
INI 41 2  and  the  1N1413,  with  piv 
ratings  of  1,500,  1,800,  2,000  and 
2,400  v  respectively.  Hermetically 
sealed,  cartridge  type  construction 
offers  space  and  weight  savings,  a> 
well  as  improxed  mechanical  stabil- 
itv  oxer  tire  x-t  rectifiers  they  re¬ 
place.  Operating  temperature  range 
for  these  diodes  is  —  5  5  C  to  150 
C  ambient,  with  optimum  reliabil- 
itv  at  elcxated  and  sub-zero  tem¬ 
peratures.  Circle  50  on  Reader 
Service  Card. 


Power  Diodes 


high-voltage  silicon  type 


International  Rectifier  Corp., 
1521  E.  Grand  Axe.,  El  Segundo, 
Calif.  A  new  series  of  h-v  silicon 
cartridge  type  rectifiers  for  applica¬ 
tion  to  radar  poxver  supplies,  h-v 
bias  supplies  and  airborne  or  guided 
missile  instrumentation  are  now  in 
production. 

The  nexv  scries,  rated  at  100  ma 
rectified  d-c  output  current,  is  com¬ 


Frequency  Meter 


and  error  detector 


.\erojet-General  Corp.,  Azusa, 
Calif.,  has  dexeloped  a  combined 
expanded-scale  frequenev  meter  and 
frequency  error  detector  of  rugged 
and  loxv-cost  construction. 

Any  band  of  frequencies  within 
the  meter  scale,  xvhich  is  ±5  to 
±  50  cps  with  a  center  frequency  of 
•100  cps  may  be  selected  by  means 
of  two  simple  external  adjustments. 
Dex’iation  of  the  measured  fre¬ 
quency  from  this  band  is  indicated 


bv  lamps  and  closure  of  relay 
contacts  xvithin  an  accuraev  of  0.1 
percent.  The  error  detector  circuit 
is  not  sensitixe  to  shock  and  vibra¬ 
tion. 

The  unit  also  is  available  with  a 
vibrating  reed  meter  making  it  a 
portable  and  sturdy  instrument  for 
field  use. 

Some  applications  for  which  it 
is  being  used  are  rpm  measure¬ 
ments  using  a-c  tachometer,  400 


ELECTRONICS  business  edition  —  March  7,  1958 


ment.  This  new  circuit  is  available 
as  a  three-in-one  unit,  as  pictured 
Each  section  provides  pulse  stand¬ 
ardization,  pulse  delay  adjustable 
from  2.5  to  50  fisec,  and  square ! 
wave  output  adjustable  from  2.5 
to  50  iisec.  All  of  these  functions 
may  be  utilized  simultaneously. 

The  pulse  delay  unit  is  designed 
to  be  compatible  with  all  other 
units  in  the  Navcor  100  series,  in¬ 
cluding  binary  counters,  shift  regis¬ 
ters  and  gating  units.  It  may  also 
be  used  to  drive  other  transistor  or 
tube  circuits  at  frequencies  up  to 
200  kc.  Circle  53  on  Reader  Serv. 
ice  Card. 


YOUR 

BEST  SOURCE 

FOR 

SOLDERING  LUGS 
TERMINALS 
PRINTED  CIRCUIT 
HARDWARE 


cycle  power  freq'  '  icy  measure¬ 
ments,  monitoring  of  audio  fre¬ 
quencies,  and  airborne  and  ground 
measurements  of  fluid  flow  rates 
employing  turbine  generators.  Circle 
51  on  Reader  Service  Card. 


,(IIMHNin 


Capacitors 
dipped  mica  casing 

Aerovox  Corp.,  New  Bedford, 
Mass.  Meeting  all  electrical  and 
environmental  test  requirements  of 
MIL-C-5A  and  RETMA  RS-153, 
t\pe  ADM  dipped-miea  capacitors 
are  designed  for  all  printed-wiring 
and  general  purpose  applications. 
I’hev  feature  extremely  small  size, 
extended  operating  temperature 
range  of  —55  C  to  125  C,  narrow 
temperature  coefficient  and  excel¬ 
lent  long-life  characteristics.  Circle 
52  on  Reader  Service  Card. 


T»  -  TIMKRATURf  -  'C 


DISSIPATION  VS.  CASE  TEMPERATUi; 


Silicon  Transistor 
with  difFused  base 

Texas  Instruments  Inc.,  P.  0. 
Box  312,  Dallas,  Texas,  announces 
two  new  diffused-base  silicon  med- 
Ihev  have 


•  Specialized  high  production 
techniques  afford  lowest  possible 
unit  cost. 

•  Precision  tooling,  rigid  quality 
control  assure  tolerances  to  critical 
specifications. 

•  Ample  stocks  of  over  1000  differ¬ 
ent  parts  permit  prompt  delivery. 

•  Malco  specializes  in  a  complete 
line  of  small  stampings  for  Radio- 
TV,  electrical/electronic  and  auto¬ 
motive  industries. 

•  Our  line  includes  terminals  and 
printed  circuit  hardware  in  loose 
or  in  chain  form  for  automatic 
insertion. 


ium-power  transistors. 

4  w  at  2  5  C  case  temperatures  and 
1  w  at  1 50  C  case  temperature  dis¬ 
sipation  ratings.  lliese  high 
dissipation/high  temperature  ratings 
are  a  built-in  safety  factor  for  de¬ 
signers  of  low  power  circuitry. 

Both  npn  transistors  feature  a 
typical  saturation  resistance  of  only 
20  ohms  at  25  C  plus  an  operating 
range  of  —65  C  to  4-200  C.  To 
insure  the  guaranteed  spcciliations 
of  these  devices,  they  are  temper¬ 
ature  stabilized  at  215  C. 

T’he  2N497  is  a  60-v  transistor, 
ideal  for  use  with  the  28-v  power 
supplies  employed  in  military  air¬ 
craft.  The  2N498  is  a  lOO-v  device 
for  use  in  higher  voltage  applica¬ 
tions  such  as  servo  amplifiers  and 
regulated  power  supplies  for  missile 


L«f  Malco  show  you  how  you  con  savo 
on  production  timo  and  costs.  Contact 
us  today. 

a  A  Request  handy  ref~ 
V  erence  catalog  con¬ 
taining  specifications 
on  standard  and  cus¬ 
tom-made  lugs,  termi¬ 
nals,  corona  rings, 
pins,  contacts  and 
similar  stampings. 


Pulse  Delay 
a  transistorized  unit 

Navigation  Computer  Corp., 
1621  Snyder  Ave.,  Philadelphia  45, 
Pa.,  has  added  a  pulse  delay  unit  to 
the  Navcor  100  series  of  transistor¬ 
ized  pulse  programming  equip 


IB^MtOOL  and  RRANUSACTURING  CO. 
**4»arw.  lake  SI.,  Chicago  24,  III. 

CIRCLE  26  READERS  SERVICE  CARD 
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5  Ways  Better 


J.V  minimum  cniittcr-to-base  rating 
and  a  tvpical  static  forward  current 
transfer  ratio  of  20.  Circle  54  on 
Reader  Sersice  Card. 


end  of  Varglas  Sili¬ 
cone  Rubber  Tubing 
shows  design  that 
permits  knotting, 
bending  and  twist¬ 
ing  to  meet  extremes 
of  temperature 
while  retaining  its 
dielectric  strength. 


SILICONE  RUBBER'^ 
Tubing  and  Sleeving 


WON’T  CRACK,  PEEL 
OR  CRAZE 


GREATER  FLEXIBILITY 


Limit  Switch 
plug-in  type 

Micro  Switch,  a  division  of  Min- 
neapolis-Honeywell  Regulator  Co., 
Freeport,  111.,  has  introduced  a  new 
hpe  of  precision  limit  switch  that 
can  be  replaced  on  the  job  in  a  few 
seconds  with  no  required  adjust¬ 
ments.  The  unit  consists  of  two 
parts;  a  terminal  block  enclosure, 
containing  wiring  connections,  and 
a  switch  enclosure,  including  all 
moving  mechanical  and  electrical 
parts. 

The  switch  enclosure  is  fitted 
with  four  currcnt-carrving  spring 
plugs,  integrally  molded  to  the  basic 
switching  element,  and  the  term¬ 
inal  block  with  four  corresponding 
receptacles.  When  plugged  to¬ 
gether  they  form  a  complete  switch¬ 
ing  unit.  Actuating  arms  mav  be 
pre-set  to  eliminate  on-the-job 
adjustment. 

To  make  a  complete  replacement 
of  the  switehing  unit,  it  is  necessary 
to  simply  loosen  two  screws,  pull 
off  the  switch,  plug  on  the  replace¬ 
ment  unit  and  tighten  the  screws. 
Circle  55  on  Reader  Service  Card. 


HIGH  DIELECTRIC 

RETENTION 


LONG  LIFE  CUTS 


VIVID  COLORS  FOR  ^ 
READY  IDENTIFICATION 


CHEMICAL  INERTNESS: 

Has  good  resistance  to  all  oils, 
alcohols,  dilute  acids  and  alka¬ 
lis.  Fine  water  resistant  qualities. 

FLEXIBILITY: 

Unaffected  throughout  life  of 
Tubing.  Stays  flexible  from 
minus  90®  F.  to  plus  600®  F. 

FUNGUS  RESISTANCE: 

Inert.  No  fungus  growth  was 
visible  at  40  x  magnification 
after  28  days  incubation  under 
"ideal"  surroundings.  i 


THERMAL  PROPERTIES: 

Heat  aging:  1000  hrs.  at  250®  C 
without  appreciable  change  in 
physical  or  dielectric  properties. 

FLAMMABILITY: 

Self-extinguishing,  when  tested 
in  accordance  with  ASTM  and 
NEAAA  procedures.  (NEAAA  Ac¬ 
ceptance  Test). 

ABRASION  RESISTANCE: 

Durable  and  extra  tough.  With¬ 
stands  unusual  rough  handling 
at  all  times. 


Twist,  bend,  wrap  or  knot  it  and  this  tubing  remains 
pliable  and  efficient,  even  under  the  most  severe 
operating  conditions.  Send  for  free  samples  today. 


VARFIEX  SALES  CO.,  INC. 
308  N.  Joy  St.,  Rome,  N.Y. 


Synchro 

h’ansmitter-receiver 

joHx  Osier  Meg.  Co., 
Di'-,  1  Main  St.,  Racin 
lias  developed  a  more 


Please  send  me  sample  with  Bulletin  and  Prices. 


SALES  CO.,  INC 


Name. 


Company. 
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Get  the  Facts  About 
These  Cost  Saving 
Terminals  and 
Molded  Components 


themselves  loeated  with  the  can-; 
eras  or  other  instrumentation  de 
\'iees  at  a  field  site.  The  cabl 
conneeting  the  dri\'er  and  the  dis- 
tribiition  amplifier  is  two-conductoi 
shielded  eable  which  can  be  up  to 
i  mile  in  length. 

The  neon  dri\  er  employs  a  sin- 
gle,  medium  power,  high  tempera¬ 
ture,  silicon  transistor  as  a  constan* 


size  10  115/11.8  V  400  cycle  trans- 
mitter  svnchro-receixer  synchro. 
Rated  input  voltage  of  synchro 
eliminates  step-dowm  transformer, 
thereby  reducing  both  system  size 
and  weight. 

Tvpe  10-4081-01  synchro  trans¬ 
mitter  has  an  angular  accuracy  of 
±15  minutes.  Type  10-4085-07 
receiver  svnehro  has  45  minutes 
accuracy  error  and  1  deg  friction 
error.  Transmitter-receiver  system 
has  torque  gradient  of  2,900  mg 
MM/degree.  Rotor  impedance  is 
810  ±  J  2660;  stator  impedance, 

11.5  ±  J  29;  rotor  impedance  with 
stator  short  circuited,  1000  ±  J 
450;  phase  shift,  7  deg  rotor  to 
stator;  rotor  resistance,  560  ohms; 
and  stator  resistance  line  to  line 

9.5  ohms.  Circle  56  on  Reader 
Service  Card. 


STANDOFF  AND 
FEED  THROUGH  TERMINALS 


Low  cost  and  high 
electrical  specs.  I  I 
have  made  these  the  , 
most  popular  in  the  ffl|| 
industry.  Choice  of 
over  100  varieties —  : 
fork,  single  and  dou- 
ble  turret,  post  ...  ^ 
standard,  miniature, 
sub-miniature . . .  molded  or 
metal  base. .  .wide  variety  of 
body  materials  and  plating 
combinations. 

Request  Catalog  SFT-1 


INSERT  MOLDING  SPECIALISTS 


Tremendous  savings  can  now  be 
achieved  on  large  volume  custom- 
molded  parts  requiring  metal  inserts. 
This  is  made  possible  through  auto¬ 
matic  insert  handling  by  our  exclusive 
Blow-Loading  Method. 

Request  literature 


Sampling  Switch  | 
with  multipin  connectors 

General  Devices,  Inc.,  P.  0.  Box 
255,  Princeton,  N.  J.  A  precision 
switch  having  miniature  niultipin 
connectors  attached  to  barrier  strips 
on  either  side  of  the  switch,  is  de 
signed  for  military  and  commercial 
applications.  P'eaturing  two  poles. 
120  contacts,  and  60  nonshortin^ 
channels  per  pole,  the  switch  is 
available  with  or  without  a  drive 
motor.  The  motor  supplied  wifli 
the  switch  operates  on  1 1 5  v,  60 
cps  a-c. 

The  company’s  exclusive  con¬ 
stant  force  perma  brushes  and  life 
time  semimolded  contact  plates 
insure  long  serv  ice-free  life.  The  ro¬ 
tor  and  all  brushes  may  be  replaced 
as  a  unit.  The  cover  plate  is  easilv 
removed  for  inspection  of  the 
brushes  and  the  contact  plates. 

Approximate  dimensions  are  51 
in.  in  height  by  51  in.  in  width  by 
10  in.  in  length.  Typical  applies 


Neon  Driver 
completely  transistorized 

Electronic  Engineering  Co.  of 
California,  1601  East  Chestnut 
Ave.,  Santa  Ana,  Calif.,  has  devel¬ 
oped  a  small,  rugged  camera  timing 
lamp  driver  which  may  be  con¬ 
nected  directly  into  the  timing  sig¬ 
nal  cable. 

The  neon  driver  furnishes  power 
to  flash  neon  camera  marker  lamps 
to  display  time  code  signals  in  op¬ 
tical  instrumentation  devices,  such 
as  high  speed  cameras  or  cinetheo- 
dolites,  and  mav  be  mounted  di¬ 
rectly  at  the  camera  in  the  signal 
line  from  the  time  code  source. 
Measuring  1|  in.  by  14  in.  by  51 
in.,  the  unit  is  completely  transis¬ 
torized. 

Use  of  the  neon  driver  enables 
the  distribution  amplifier  to  be  lo¬ 
cated  next  to  the  time  code  gen¬ 
erator  with  only  the  neon  drivers 


MELAMINE 

JACKS 

Very  economical, 
yet  designed  elec¬ 
trically  and  mechan¬ 
ically  for  long,  relia¬ 
ble  service.  Supplied 
in  a  wide  range  of 
code  colors. 

Request  details 


POINTER  KNOBS 

A  military  and  in¬ 
dustrial  favorite  by 
reason  of  price  and 
practicability.  Sup¬ 
plied  in  attractive 
black,  satin-finished 
phenolic. 

Request  details 


9328  Byron  Sirool,  Schiller  Pork,  lllineit 

(Chicago  SuburbI 
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dicating  systems. 

Current  models  include  single  or 
multiple  pole,  stacked,  concentric, 
opposed,  raised  contact,  segmented 
or  printed  circuit  design.  Circle 
58  on  Reader  Service  Card. 


Preamplifier 
transistorized  Unit 


Dyn.\lysis  Development  L.vbora- 
TORiES,  Inc.,  11941  Wilshirc  Blvd., 
Los  Angeles  Calif.  Model 
5-1501  preamplifier  is  a  high  sensi- 
tivitv  transistorized  unit  for  ampli- 
hing  low  level  a-c  signals  from  40 
to  20  kc.  It  has  a  high  input  and 
low  output  impedance  and  may  be 
used  to  drive  model  7-1002  pre¬ 
amplifier  flip-flop  or  model  7-1004 
Schmitt- Trigger  from  low  level  sig¬ 
nals  or  used  as  an  audio  signal  pre¬ 
amplifier.  Circle  59  on  Reader 
Serv  ice  Card. 

Stereo  Cartridge 
consists  of  two  coils 

Fairchild  Recording  Equipment 
Co.,  10-40  45th  Ave.,  Long  Island 
City  1,  N.  Y.,  has  available  stereo 
cartridges  developed  to  plav  back 
the  45/45  Westrex  stereo  groove. 
The  moving  coil  cartridge  consists 
of  hvo  coils— one  placed  inside  the 
other,  and  mounted  at  right  angles 
to  each  other  at  45  deg  to  the 
vertical  axis.  Vertical  components 
produce  an  equal  and  in-phase  out¬ 
put  from  both  coils  while  lateral 
components  produce  an  equal  but 
out-of-phase  voltage  from  both  coils. 

Crosstalk  between  channels  is 
attenuated  by  approximatclv  20  dh 
at  1  kc.  T  he  stereo  cartridge  uses 
a  0.5  mil  diamond  stvlus  and  has 
approximately  5  mv  output  per 
channel.  Circle  60  on  Reader 
Service  Card. 


Kearfotfs  creative  engineering  and  production  experi¬ 
ence  assures  the  precision  and  reliability  of  their  inertial 
guidance  systems  for  the  successful  performance  of  all 
airborne  equipment. 


destination 
predetermined  by 

inertial  guidance 


l^arfott 


KEARFOrr  COMPANY,  INC.,  LITTLE  FALLS,  N.  J 


Sal«a  aiMi  Enginaaring  Offleas:  137S  Main  Ava.,  Ciiftan,  N.  J 
Midwant  OfNea:  23  W.  Calandar  A«a.,  La  Oranga,  Illinois 
SoHth  Cantral  Offlaa:  6211  Dantan  Oriwo,  Oallas,  Taaas 
Want  Coast  Offieot  263  N.  Vinode  Avanaa,  Pasadons,  Calif. 


o  o 

A  Message  to  Executives  Seeking  a  New  Plant  Site 


Before  You  Decide  . . . 

Check  These  Three  Plant  Location  Advantages 

IN  PENNSYLVANIA 


100%  FINANCING  FOR  YOUR  NEW  PLANT 


Complete  financing  for  Lease-Pur¬ 
chase  of  a  new  plant  is  available  in 
labor-surplus  areas  of  Pennsylvania. 
Interest  as  low  as  2%,  with  deferred 
amortization,  can  be  applied  on  up 
to  one-half  of  total  plant  cost. 

100%  financing  is  also  available  in 


other  areas  of  the  state  through  special 
arrangement  with  community  organ¬ 
izations  and  financial  institutions. 

You  select  your  community.  You 
specify  plant  construction  details  or 
choose  one  of  several  plant  “shells” 
now  being  readied  for  completion. 


IMPROVED  “TAX  CLIMATE” 


Pennsylvania  recently  took  major 
steps  to  create  a  new  “tax  climate” 
favorable  to  new  and  established  in¬ 
dustries.  The  following  basic  tax 
changes  were  enacted  in  1957; 

Manufacturers  were  exempted from 
capital  stock  and  franchise  taxes; 
Machinery  and  equipment  taxes 
were  eliminated,  state-wide; 


Stock  transfer  tax  was  repealed; 
Temporary  3%  sales  tax  was  made 
permanent; 

Sales  tax  on  purchases  by  manu¬ 
facturing  firms  was  reduced. 

The  absence  of  a  state  personal  in¬ 
come  tax,  plus  these  new  tax  revisions, 
provide  a  major  tax  advantage  to 
companies  located  in  Pennsylvania. 


PLANT  LOCATION  SERVICES 


The  Pennsylvania  Department  of 
Commerce,  through  its  staff  of  engi¬ 
neers  and  economists,  will  “custom- 
tailor”  complete  plans  for  a  new  plant 
site  to  your  specific  requirements. 
Special  reports  and  tabulations  will 
be  presented  covering  labor,  markets, 
transportation,  communities,  raw 


materials,  minerals,  water,  power, 
fuel,  engineering  services,  research 
laboratory  facilities,  etc. 

Industrial  representatives  are  also 
available  to  you  for  personal  inspec¬ 
tion  tours  and  consultations  concern¬ 
ing  your  plant  location  needs.  All 
inquiries  are  confidential ! 


Investigate  the  potentials  of  a  Pennsylvania  plant 
location  now!  Write  for: 

★  Facts  on  “100%  Financing  For  Your  New 
Plant  in  Pennsylvania” 

★  The  Improved  Pennsylvania  “Tax  Climate” 

★  “Plant  Location  Services”  brochure 


Address  inquiries  to: 

PENNSYLVANIA  DEPARTMENT  OF  COMMERCE 

Main  Capitol  Building,  1097  State  St.,  Harrisburg,  Pennsylvania,  Tel:  CEdar  4-2912 


Q 


Q 


Literature  of  I  the 


MATERIALS 

Hermetic  Sealing.  Mitronia 
Inc.,  1290  Central  Ave.,  Hillside. 
N.  J.,  has  new  literature  available 
for  high  altitude,  high  voltage 
Soklerseal  terminals,  as  well  as  for 
high  and  low  temperature  metal¬ 
lized  ceramic  and  alumina  far 
hermetic  seal  applications.  Circle 
61  on  Reader  Service  Card. 


COMPONENTS 

Coax  Com|X)nents.  Microlab,  71  ^ 
Okner  Parkway,  Lis  ingston,  N.  J., 
has  pnblished  a  28-pagc  catalog  de¬ 
scribing  a  complete  line  of  coaxial  ■ 
components,  riieory  of  operation 
and  application  data  arc  included 
for  all  products.  Circle  62  on 
Reader  Service  Card. 

Filters  and  Capacitors.  .'Mr- 
borne  Accessories  Corp.,  1414 
Chestnut  Ave.,  Hillside,  N.  J. 
Performance  features  and  design 
innoxations  of  a  new  line  of  minia¬ 
turized  r-f  filters  and  capacitors  are 
described  in  bulletin  No.  57  B.  t 
Circle  63  on  Reader  Service  Card.  I 

Magnetic  Shielding  Capsules. 
Magnetic  Shield  Dhision.  Perfee- 
tion  Mica  Co.,  1 322  No.  Elston 
Ave.,  Chicago  22.  Ill.  Data  sheet 
137  illustrates  and  describes  the 
new  tinv  Co-Netic  magnetic  shield¬ 
ing  capsules  which  \  irtually  elimi¬ 
nate  hum  and  noise  caused  by  low 
le\el  extraneous  electromagnetic 
and  electrostatic  fields  in  subminia¬ 
ture  reactors  or  transformers  used 
in  transistorized  and  printed  cir¬ 
cuits.  Circle  64  on  Reader  Ser\- 
ice  Card. 

Quartz  Crystal  Filters.  Burnell 
&  Co.,  Inc.,  10  Pelham  Parkway, 
Pelham  Manor,  N.  Y.,  has  pub¬ 
lished  a  two-color,  four-page  bro¬ 
chure  outlining  a  comprehensive 
product  line  of  stock  and  special 
miniaturized  quartz  crystal  filters. 
It  includes  technical  data,  and  typi¬ 
cal  and  representatixe  curves  of 
filters  that  haxe  been  developed 
and  are  manufactured  by  the  com¬ 


pany.  Cii 
ice  Card. 
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the  Week 


Circle  65  on  Reader  Setv- 


equipment 


Cathode-Ray  Instniments.  'I’ck- 
tionix,  Inc.,  P.  O.  Box  831,  Port¬ 
land  7,  Oregon.  An  8-page  bulletin 
illustrates  and  describes  three 
athode-rav  instruments.  Included 
are  a  transistor-curse  tracer,  a  d-c- 
tolO  me  X-Y  oscilloscope,  and  a 
d<-to-10-inc  portable  oscilloscope. 
Circle  66  on  Reader  Service  Card. 


Remote  Radiation  Monitor. 
Eberline  Instrument  Division  of 
Reynolds  Electrical  and  Engineer¬ 
ing  Co.,  Inc.,  805  Early  St.,  Santa 
Fe,  N.  M.  Specifications  and 
design  features  for  the  model 
RRM-1  remote  radiation  monitor 
are  given  in  a  recent  catalog  sheet. 
Circle  67  on  Reader  Service  Card. 


APPLICATION:  Used  in  computing-circuits''^^2s^^^^^^^^^^H 
or  test  equipment.  Simulates  a  step-type 
resistance  attenuator,  but  with  far  greater 
accuracy  and  with  high  impedance  input, 

DESCRIPTION:  Provides  100  sections  on  the 
secondary  with  all  voltages  equal  at  an  accuracy 
of  0.01%  under  load.  Ratio  of  primary  to  overall 
secondary  voltage  at  the  same  accuracy.  Primary 
to  secondary  phase  shift  less  than  0.05”.  All  leads 
emerge  through  one  opening  for  fanning  out  to 

HERMETIC  SEAL  TRANSFORMER  CO.  can  provide  high  accuracy 
voltage  reference  transformers  or  autoformers  to  specifications  with  accu¬ 
racies  even  better  than  shown  above.  The  production  of  this  type  of 
transformer  requires  the  special  design  and  the  special  testing  techniques 
which  are  customary  at  Hermetic  Seal  Transformer 
^  Co.  Your  inquiries  are  invited.  No  obligation. 


Synchros.  Muirhead  Instruments 
Inc.,  677  Fifth  Ave.,  New  York  22, 
\.Y.,  has  available  a  sheet  present¬ 
ing  the  salient  characteristics  of  the 
company’s  synchros,  servomotors, 
resolvers,  motor  tachometers  and 
tachometer  generators.  Circle  68 
on  Reader  Service  Card. 


Standard  Frequenev  Generator. 
.\d-Yu  Electronics  Lab.,  Inc., 
249-259  rcrhunc  Ave.,  Passaic,  N.j. 
.\  single-page  bulletin  covers  the 
type  209  standard  frequenev  signal 
generator  which  features  accuracy 
within  ±0.005  percent.  Specifica¬ 
tions  and  price  are  given.  Circle 
69  on  Reader  Service  Card. 


for  your  FREE  copy  of  1958 
Catalog  No.  102  illustrating  and 
describing  390  stock  and  many 
special-application  transformers 
and  other  electronic  components. 


FACILITIES 


Glass-To-Metal  Seals.  Networks 
Electronic  Corp.,  14806  Oxnard 
St.,  Van  Nuys,  Calif.  A  brochure 
is  available  on  a  new  line  of  glass- 
to-nietal  seals.  It  illustrates  and  de¬ 
scribes  complete  facilities  for  pro¬ 
duction,  quality  control,  inspection 
and  environmental  and  qualifica¬ 
tion  testing  for  high  reliability. 
Circle  70  on  Reader  Service  Card. 


4  FIFTH  STREET  •  GARLAND.  TEXAS  •  P.  O 
DALLAS  PHONESi  DAVI*  7-SOSS.  BROADWAY  S-S141 
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BROADCASTING 


Air  Pay-Tv  Trials  "Banned” 


Congress  turns  thumbs  down  on 

trial  broadcasts  of  subscription-tv  as 

free-or-fee  controversy  mounts 

Congress’  recent  “request”  asking  FCC  not  to  per¬ 
mit  trial  pay-tv  broadcasts  now  is  greeted  by  many 
with  sighs  of  relief. 

Major  networks  all  say  thev  oppose  pay-t\',  al¬ 
though  all  admit  they’ll  go  pay  if  they  must.  Typical 
network  sentiment  is  summed  up  by  Leonard  Gold- 
cnson,  president  of  ABC,  who  says,  “Permitting 
trials  of  pay-t\-  is  like  starting  an  epidemic  to  test 
a  new  vaccine  .  .  .  however,  if  pay-t\  became  a  suc¬ 
cessful  reality,  we  would  be  obliged  to  enter  the 
field.” 

Trial  has  brought  tribulation  to  the  countrv’s  only 
currently  operating  pay  system.  In  Bartlesville, 
Okla.,  \hdeo  Independent  Theatres  which  began 
showing  mo\ies  by  direct  wire  last  September  is 
experiencing  stormy  weather.  Subscriptions  have 
fallen  from  a  high  of  over  500  to  about  300.  The 
system  needs  2.000  subscribers  to  break  e\  en.  Henr\' 
Griffing,  system’s  promoter,  says  he  can’t  pin  down 
reasons  for  the  decline,  but  has  complete  confidence 
in  ultimate  success. 

Despite  Bartlesville  reversals  similar  operations  in 
Los  Angeles  are  still  being  considered.  Promoters 
of  plans  to  wire  LA  must,  however,  await  outcome 
of  a  June  public  referendum.  Voters  will  decide 


w'hether  existing  21 -year  franchises  should  be  re¬ 
voked.  Plans  are  still  being  made  for  tryouts  in  other 
cities. 

The  House  Commerce  Committee,  headed  bv 
Rep.  Harris,  (D.,  Ark.)  applies  the  bulk  of  pressure 
against  broadcast  pay  systems.  There  arc,  however, 
a  total  of  19  bills  on  Congressional  agendas,  all  of 
which  are  against  pay-t\-  in  \ar\  ing  degrees. 

Some  names  appearing  on  Hill  dockets  are:  Sen¬ 
ators  Magnusen,  (D..  W^ash.)  and  Thurmond  (D., 
S.C.)  who  fa\  or  complete  outlawing  of  pav  svstenis; 
Representatives  Bcamcr  (R.,  Ind.),  Hemphill,  (D.. 
S.C.),  Morrison  (D.,  La.),  Dingell  (D.,  Mich.) 
and  Radwan  (R.,  N.Y.). 

Mail  on  the  free-or-fee  issue  is  flooding  Congress. 
Rep.  Dingell  got  some  10,000  letters  through 
WJBK-TV,  Detroit.  Only  51  w'riters  favored  pav-b. 
Other  pulse-takings  around  the  countrv  show  a  sim¬ 
ilar  attitude. 

Senator  Long  (D.,  La.)  is  asking  for  investigation 
of  Zenith  charges  that  mail  barrage  is  a  result  of 
network  pressure. 

“We  have  no  fears  that  present  Washington 
actisit}'  will  affect  our  w'ire  operations.”  .savs  Arthur 
Levey,  Skiatron  Electronics’  president.  He  expresses 
complete  confidence  in  pay-tv’s  future.  International 
Telemeter  echoes  this,  says  it  will  be  prepared  to 
operate  either  on  airwaves  or  wires.  Demonstrations 
of  the  firm’s  ware  system  were  held  last  month  in 
Chicago. 

STATION  MOVES 
and  PLANS 

WIMA-'TV,  l.ima,  O.,  receives  c-p 
to  change  erp  \isual  to  195  k\v, 
aural  97.7  kw,  antenna  to  340  ft. 

WOOD,  DcLand.  Fla.,  files  for 
c-p  modification  to  extend  com¬ 
pletion  date. 

KIVY,  Crockett,  Tex.,  is  gisen  au- 
thoritv  to  sign  off  at  6:00  p.  m. 
local  time. 

WTAO,  Cambridge,  Mass.,  asks 
for  c-p  to  up  power  from  250  watts 
to  5  kw,  change  from  740  to  760 
kc,  and  change  type  transmitter. 

KXLE,  Ellensburg,  W'^ash.,  trans- 


FCC  ACTIONS 

•  Advises  that  report  on  network 
study  is  now  on  sale  through  GPO 
at  S2.00  a  copy. 

•  Orders  that  effectise  today  new 
or  changed  equipment  requiring 
type  acceptance  must  be  accom¬ 
panied  by  a  photograph. 

•  Invites  comment  bv  April  30 
to  petition  bv  Maritime  Mobile 
Amateur  Radio  Club  to  make  ad¬ 
ditional  “ham”  frequenev  bands 
asailable  to  licensed  amateurs  liv¬ 
ing  outside  the  U.S.  and  posses¬ 
sions. 

•  Amends  t\-  table  assignments 
to  substitute  channel  80  for  70  in 
Bradford.  Pa.,  to  make  channel 


70  available  for  translator  sersicc 
in  North  Warren,  Pa.,  area. 

•  Extends  filing  time  to  fulv  15 
for  comments  on  proposal  to  re¬ 
quire  using  single  sideband  in  aero- 
muitical  mobile  and  fixed  radio¬ 
telephone  service  below  2500  kc. 

•  Grants  requests  of  Evangeline 
Broadcasting  Co.  and  Arcadian  Tv 
Corp.  to  accept  supplements  to 
their  pending  pleadings  on  appli¬ 
cations  for  a  new  channel  3  station 
in  LaFayette,  La. 

•  Issues  c-p  to  New  England 
I’elephone  and  T  elegraph  for  base 
station  and  100  mobile  units  in 
Framingham,  Mass. 
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fers  assignment  of  license  to  Wash¬ 
ington  Broadcasting  Co. 

WHGR,  Houghton  Lake,  Mich., 
seeks  permission  to  switch  to  un¬ 
limited  hours  at  5  kw,  install  di¬ 
rectional  antenna  for  night  use. 

WAHL,  Hastings,  Mich.,  is 
granted  license  for  a-m  station. 

WCHJ,  Brookhaven,  Miss.,  applies 
for  authority  to  detennine  oper¬ 
ating  power  by  direct  measurement 
of  antenna  power. 

KNOC,  Natchitoches,  La.,  gets  li¬ 
cense  cosering  change  in  antenna- 
transmitter  location,  studio  loca¬ 
tion,  and  permission  to  operate 
transmitter  bv  remote  control. 

WLET-FM,  I’occoa,  Ga.,  applies 
for  renewal  of  license. 

WETO,  Gadsen,  Ala.,  plans  in¬ 
stallation  of  new  transmitter. 

WWHG,  Hornell,  N.  Y.,  files  for 
license  to  co\er  increase  in  power 
and  installation  of  new  transmitter. 

KDLO-TV,  I'lorcnce,  S.  D.,  is 
granted  acquisition  of  positive  con¬ 
trol  by  E.  R.  Ruben,  N.  L.  Bentson, 

).  L.  Floyd,  and  L.  M.  Goldfarb 
as  voting  trustees. 

KTVL,  Oakland,  Cal.,  begins 
broadcasting  on  channel  2. 

KITO,  San  Bernardino,  Cal.,  sees 
assignment  of  license  grant  c-p  to 
Radio  Associates,  Inc. 

^VTAE,  McKeesport,  Pa.,  gets  c-p 
change  to  allow  move  in  transmit¬ 
ter  location,  and  antenna  changes. 

WFDF,  Flint,  Mich.,  is  permitted 
to  cancel  license  for  auxiliary  trans¬ 
mitter. 

WRC-FM,  Washington,  D.  C., 
plans  to  remain  silent  until  March 
19. 

^VCDC,  Adams,  Mass.,  receives 
extension  of  completion  date  to 
August  1  5. 

KPID,  Payette,  Idaho,  gets  license 
for  a-m  station. 


ADVANCING  THE  ART 
IN  ELECTRONIC  EQUIPMENT... 

from  idea  through  production 

From  basic  research,  through  development  and  produc¬ 
tion,  General  Electronic  Laboratories  (GEL)  is  engaged 
in  the  fields  of  special  purpose  receivers  and  transmitters, 
telemetering  systems,  antenna  systems,  countermeasures  sys¬ 
tems,  control  systems,  and  other  complex  electronic  and 
electromechanical  systems.  The  Company  maintains  its  own 
manufacturing  facilities  for  small  quantity  and  full-scale 
production  runs. 

GEL’S  engineering  laboratories  in  Cambridge,  Mass., 
and  Silver  Spring,  Maryland,  are  currently  engaged  in  25 
prime  research  and  development  contracts  from  many  agen¬ 
cies  of  the  Department  of  Defense.  These  contracts  include  a 
number  of  advanced  military  systems  and  equipment  for 
ground,  ship,  aircraft,  and  missile  applications.  In  addition, 
the  Company  "has  completed  a  number  of  development 
projects  for  industrial  firms. 

As  a  result  of  its  extensive  experience,  GEL  is 
equipped  to  carry  on  any  single  phase  or  the  complete  pro¬ 
gram  from  development  through  production  to  suit  cus¬ 
tomer’s  requirements.  If  you  are  interested  in  extending 
your  own  research  facilities,  or  in  a  development  or  man¬ 
ufacturing  program,  GEL  can  be  helpful.  Your  inquiry 
will  receive  a  prompt  reply. 


IRE  SHOW 

Booth  Nos.  3003  B  3004 


GENERAL  ELECTRONIC  LABORATORIES,  INC. 

18  Am«s  Street  •  Cambridge  4-2,  Massachusetts 
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Air  Force  launches  radio 
astronomy  program;  uses 
sun  as  transmitter  to  test 
atmospheric  effects  on 
signals.  It's  all  a  part  of 
the  new  work  being  done 
in  .  .  . 


Mapping  the  Heavens 


The  air  force  is  getting  ready 
to  map  the  “wild  blue  yonder”— 
to  determine  exaetly  how  the 
natural  radio  environment  over  the 
earth’s  surface  is  affected  by  radia¬ 
tion  from  the  sun,  moon,  stars  and 
planets. 

Radio  astronomy  will  be  a  basic 
tool.  Goals  of  the  program  are: 

•  Instantaneous  communications 
with  satellites,  missiles. 

•  Learning  effective  use  of  radio 
transmitters  in  space. 

•  Astronautics,  particularly  celes¬ 
tial  radio  navigation  by  using  radio 
stars  plus  emission  from  gaseous 
clouds. 

•  Communications  between  the 
earth  and  space  vehicles. 

•  Interspace  vehicle  communica¬ 
tions. 

Radio  astronomy  is  already  be¬ 
ing  used  to  calibrate  radar  receiv¬ 
ing  antennas  by  radio-frequency 
energy  from  the  sun,  to  catalog 
solar  and  astral  radio-frequency 
emission  and  to  measure  lunar  re¬ 
flectivity. 

A  scientific  team  at  Air  Force 


Cambridge  Research  Center  in  Bed¬ 
ford.  Massachusetts,  is  conducting 
the  new  program. 

In  addition  to  calibrating  radar 
antenna  patterns,  radio-viewing  of 
the  sun  is  seen  as  the  best  means 
for  determining  optimum  normal 
h-f  transmission  frequencies 
through  studying  radio  storms  on 
the  sun  and  the  resulting  iono¬ 
spheric  storms.  Solar  storms  are 
the  basic  cause  of  polar  blackout 
in  the  Arctic.  The  Propagation 
Laboratory  at  AFCRC  is  now  us¬ 
ing  the  sun  as  a  radio  transmitter 
to  obtain  data  that  includes  the 
effect  of  the  atmosphere  on  radio 
waves. 

By  radio  astronomy  techniques 
also,  atmospheric  absorption  has 
been  rather  accurately  measured  at 
C,  X  and  K.  bands.  In  studying 
atmospheric  effects  on  signals, 
vitally  important  in  missile  and 
radar  problems,  AFCRC  refraction 
work— using  the  sun  as  the  source 
of  energy— shows  that  the  iono¬ 
sphere  increases  the  bending  at 
vhf  but  has  less  effect  at  higher 
frequencies. 

For  new  experiments  during  the 
next  two  years,  several  recently  de¬ 


veloped  stable  and  sensitive  receiv¬ 
ers  are  to  be  placed  on  a  new  84-ft 
dish  which  will  be  operational  this 
spring  at  AFCRC’s  Ipswich, 
Mass.,  field  site. 

These  radiometers  incorporate 
new  techniques  in  ferrite  switching 
and  traveling-wave  amplification. 
Tlie  218,  400,  1,200,  3,200  and 
4,600  me  equipments  will  be  used 
to  study  atmospheric  effects  on 
celestial  signals,  background  radia¬ 
tion,  solar  system  studies,  absorp¬ 
tion  studies  and  ionospheric  ex¬ 
periments. 

Little  data  is  available  at  fn- 
quencies  above  900  me  because  of 
receiver  insensitivity  and  small  an¬ 
tenna  area. 

A  sweep  frequency  receiver  covet¬ 
ing  the  band  35-70  me  is  being 
developed  for  northern-latitude 
studies.  Further  developments 
with  sweep  frequency  equipment 
are  expected  to  yield  amplitudes  of 
solar  signals  for  accurate  deter¬ 
mination  of  solar  burst  levels  as 
compared  to  the  quiet  sun  signals. 
Aim  is  to  evaluate  solar  noise  levels 
in  the  noise  environment  sur¬ 
rounding  radar  or  communication 
systems. 
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Using  More  C-C  Tv 

Reports  in  from  Boston,  Detroit  and  Los  Angeles 
point  to  new  gains  in  fast-growing  market 


Closed-circuit  tv  is  taking  an¬ 
other  step  forward  as  a  mushroom¬ 
ing  market.  New  reports — just  in 
from  Boston,  Detroit  and  Los  An¬ 
geles— indicate  this. 

In  Boston,  closed-circuit  tv  will 
“patrol”  the  widest  vehicular  tun¬ 
nel  in  the  U.S.,  the  Dewey  Sq 
underpass  of  the  Hub’s  Central  Ar¬ 
tery.  Twelve  or  more  industrial  tv 
cameras  will  be  strategically 
mounted  in  the  2,400-ft  subter¬ 
ranean  roadway. 

In  Detroit  and  Los  Angeles, 
closed-circuit  tv  is  being  tried  ex- 
penmentally  as  a  new  “eye  on  the 
road.” 

It’s  job:  watch  and  control  mil¬ 
lions  of  vehicles  using  expressways 
and  freeways  daily.  Result  so  far: 
promising. 

In  fact,  one  industry  source  pre¬ 
dicts  such  use  of  closed-circuit  tv 
may  be  “a  $10  million  market 
within  two  years  after  the  first  per¬ 
manent  installation.” 

Says  Detroit’s  Street  and  Traffic 
Dept.  Director  Alger  F.  Malo:  “We 
are  firmly  convinced,  after  extensive 
experimentation,  that  closed-circuit 
h  can  be  adapted  for  use  in  traffic 
control.” 

Many  industry  people  share  this 
optimism.  R.  T.  Silberman  of  Cohu 
Electronics’  Kin  Tel  Division 
thinks  “traffic  monitoring  is  prac¬ 
tical,  comparatively  inexpensive. 
And  it  works  equally  well  in  day¬ 
light  or  darkness.” 

Test  facilities  were  installed  in 
Detroit  by  Kin  Tel,  Jerrold  Elec¬ 
tronics  and  Motorola. 

Silberman  estimates  the  tv  patrol 
cost  at  $5,000  to  $7,000  per  mile. 

Boston’s  tunnel  installation  will 
cost  an  estimated  $30,000  to  $50,- 
OOO.  Bernard  D.  Twombly,  traffic 
engineer,  Massachusetts  Dept,  of 
Public  W’orks,  says,  “We  expect  to 
save  about  that  much  each  year. 
It  would  take  at  least  10  men  to 
patrol  the  tunnel  around  the 
clock.” 

With  tv  cameras,  the  entire  traf¬ 


Closed-circuit  tv  enables  one  man 
to  keep  tabs  on  thousands  of 
vehicles  whizzing  along  freeways 


fic  control  system  will  be  operated 
by  one  technician  from  a  ground- 
level  building. 

To  make  the  system  simple,  em¬ 
phasis  will  be  functional  rather 
than  on  circuitry.  “Each  camera 
will  have  an  individual  circuit,  ra¬ 
ther  than  a  common  r-f  carrier,” 
Twombly  says.  “We  want  no  r-f 
voltages.  We  want  video  voltages. 

Plans  calls  for  four  receiving 
screens,  two  for  each  traffic  direc¬ 
tion.  Stepping  switches  will  allow 
the  operator  to  shift  from  camera 
to  camera. 

Ask  National 
Research  Lab 

Demands  continue  to  mount  for 
some  form  of  a  central  national 
research  laboratorv. 

Sen.  Henry  \I.  Jackson  (D.- 
Wash.)  recently  advocated  “prompt 
establishment  of  a  national  new 
project  laboratory  under  civilian 
direction. 

“Our  best  scientists  have  no  one 
central  place  to  go  to  exchange 
ideas  about  critical  problems  and 
to  examine  and  test  possible  ap>- 
proaches  to  them,”  Jackson  said. 

Rear  Admiral  Rawson  Bennett, 
chief  of  naval  research,  told  the 
National-Military  Industrial  Con¬ 
ference  in  Chicago: 

“There  should  be  one  collected 


list  of  basic  research  undertakings 
available  somewhere  in  govern¬ 
ment.” 

He  suggested  the  Dept,  of  Com¬ 
merce  or  the  National  Science 
Foundation  might  become  such  a 
repository. 

Computer  Shows 
Japan  Gaining 

Japanese  government  laboratory 
announced  last  week  that  it  has  de¬ 
veloped  a  digital  computer  the  size 
of  a  teletypewriter,  evidence  that 
Japan’s  big  government  subsidized 
eleetronics  push  is  paying  off. 

Storage  capacity  of  the  computer 
is  reported  to  be  6,000  digits,  with 
operation  as  fast  as  some  Western 
machines.  It  may  be  marketed  by 
April  1959  at  a  retail  price  be¬ 
tween  $55,000  and  $83,000. 

Why  Explorer 
Beeped  Again 

Last  week,  the  larger  of  the  two 
Explorer  radio  transmitters  began 
opicrating  again  after  having 
stopped  on  Feb.  12.  A  reliable 
source  close  to  the  Siitellite  pro¬ 
gram  offered  two  possible  explana¬ 
tions. 

He  said:  “It  was  assumed  the 
heavily-loaded  mercury  cell  supply¬ 
ing  the  emitter  current  had  been 
exhausted.  When  it  is,  the  emitter 
bias  on  the  transistor  controlling 
the  oscillator  drops  below  a  certain 
minimum  voltage  and  the  oscillator 
stops. 

“If  the  emitter  circuit  is  opened, 
howexer,  the  emitter  current  goes 
to  zero  and  the  oscillator  starts 
again. 

“This  phenomena,”  he  said  “has 
been  obserxed  in  the  laboratory  but 
to  date  no  reasonable  theory  has 
been  advanced  to  explain  it.  If  the 
r-f  circuit  is  behaving  in  this  fash¬ 
ion,  the  resulting  oscillator  insta¬ 
bility  should  shoxv  up  on  the  record¬ 
ings  of  the  signal.” 

Another  possibility  is  that  an 
imperfect  contact  cut  off  the  trans¬ 
mitter  initially,  then  a  shock  of 
some  sort  reestablished  the  circuit. 
The  shock  could  have  been  the  re¬ 
sult  of  meteorites  penetrating  the 
satellite  shell. 
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FOREIGN  BUSINESS 


NATO  Tackles 

Solution  of  Vights^  problems  is 
essential  to  any  NATO  agreement 
on  joint  electronics  production 

PARIS— Joint  military  research  and  production,  pro¬ 
posed  at  last  December’s  summit  talks,  will  be  taken 
up  shortly  by  NATO  defense  ministers.  They  are 
expected  to  meet  in  May  instead  of  this  montli  as 
originally  planned. 

Right  now,  NATO  experts  are  attacking  the  prob¬ 
lems  of  patent  and  proprietary  rights  that  would  be 
in\olved  in  any  joint  production  plan  for  electronics 
equipment. 

F’rance,  West  Germany  and  Italy  agreed  in  prin¬ 
ciple  last  January  to  produce  arms  together.  But 
before  a  full-fledged  NATO  agreement  is  possible, 
the  tacky  problems  of  patents  and  proprietary  rights 
must  be  solved. 

Ihe  United  States  Government  owns  only  shop 
rights  (rights  to  manufacture  equipment)  on  equip¬ 
ment  ordered  under  contract  from  U.  S.  electronics 
firms.  It  can  gi\c  the  equipment  but  not  the  designs 
to  European  goxernments. 

Licensing  agreements  between  U.  S.  de\elopers 
and  European  firms  arc  necessary  before  the  Euro¬ 
peans  can  manufacture  American  equipment.  If  a 
full  exchange  of  technical  know-how  and  coordi- 


Patents 

nated  production  are  to  be  achieved  in  military  elec¬ 
tronics,  there  must  be  a  new  system  of  international 
patent  pooling. 

NATO’s  approach  to  patents  is  of  special  concern 
now  to  the  electronics  industry.  European  allies 
ha\e  a  great  quantity  of  American  electronic  gear 
approaching  obsolescence,  some  of  it  dating  from 
World  War  II.  A  joint  production  program  mav 
come  just  in  time  to  replace  this  old  equipment 
What  equipment  will  be  chosen,  who  will  produce 
it  and  for  whom,  are  questions  keeping  NATO’s 
defense  production  committee  busy  these  days. 

How  joint  electronics  production  will  be  paid  for 
is  another  big  question.  European  NAT'O  memben 
can  probably  finance  only  a  small  part  of  such  a 
program,  and  will  look  to  the  U.  S.  for  help.  But  a 
U.  S.  economic  recession  could  complicate  the  situa¬ 
tion  even  more.  That  is,  if  nonmilitary  electronics 
sales  drop  sharply,  U.  S.  firms  will  want  more  defense 
work.  And  they  won’t  like  the  idea  of  the  U.S, 
supporting  European  electronics 

Up  to  now.  NATO  experts  have  studied  equip 
ment  and  tried  to  get  member  countries  to  agree 
on  standardization.  NATO’s  Military  Agency  fo: 
Standardization  publishes  a  list  of  such  agreements, 
This  procedure  is  said  to  have  operated  satisfactorily 
with  regard  to  components,  but  to  have  been  less 
successful  when  it  came  to  complicated  assemblies. 
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DEVELOPMENTS  ABROAD 


•  Russian  submarine  is  being 
conserted  into  an  underwater  lab¬ 
oratory,  a  Soviet  report  savs.  Echo¬ 
sounding  gear  will  locate  schools 
of  fish  above  the  ship  and  provide 
comparatise  data  on  the  reflectise 
properties  of  the  surface  of  the 
water.  Sub  will  base  special  for¬ 
ward  windows,  powerful  search¬ 
lights,  photographic  equipment 
and  an  underwater  t\'  camera  to 
gi\e  armchair  obsersers  a  view  di¬ 
rectly  ahead  of  the  ship.  Dcsices 
will  sample  water  and  measure  its 
temperature  and  oxygen  content  at 
various  depths.  Maiden  voyage  is 
scheduled  for  next  summer. 

•  Sweden’s  Atvidaberg  Co.  an¬ 
nounces  a  new  computer,  the  Eacit 
EDB,  which  will  be  the  nucleus 
of  a  computer  center.  Eacit  EDB 
is  called  an  improved  version  of 


the  Swedish  government’s  BESK 
computer.  It  performs  23,000  ad¬ 
ditions  or  3,600  multiplications  of 
12-digit  numbers  per  second,  and 
has  fast  ferrite  memory  and  mag¬ 
netic  drum  with  capabilities  of 
2,048  and  8,192  12-digit  numbers 
respectively.  Machine  uses  more 
than  2,000  tubes  and  transistors; 
power  consumption  is  17  kw. 

•  Ukrainian  academy  of  sciences 
is  assembling  the  Kiev,  a  new 
electronic  computer  that  can  be 
used  to  control  metallurgical  and 
chemical  processes.  Computer  was 
developed  at  the  Ukrainian  mathe¬ 
matics  institute  and  can  perform 
7,000  operations  per  second.  Re¬ 
liability  is  reportedly  enhanced  bv 
semiconductors,  improved  circuitry 
and  autonomous  operation  of  vari¬ 
ous  units  on  different  frequencies. 


EXPORTS 
and  IMPORTS 


South  Africa  is  launching  an  elec 
tronics  industry  to  fulfill  a  basic 
requirement  of  industrial  develop¬ 
ment.  Aim  is  to  be  sclf-supportins 
in  electronics  manufacture  within 
a  decade.  Meanwhile,  orders  k 
electronics  equipment  for  the  next 
five  vears  are  said  to  be  worth  so 
eral  million  pounds.  The  Union 
Cabinet  has  approved  agreemenb 
for  telecommunications  gear  witt 
three  British  firms  and  one  tk: 
man  firm.  Plans  call  for  eventual 
home  manufacture  of  telephoK 
telegraph,  radar,  tv,  radio  and  na' 
igation  equipment. 

European  demand  for  U.S.-inadt 
transistors  in  1958  will  be  at  least 
three  times  greater  than  last  yeai. 
in  the  opinion  of  Industro  Trair| 
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Corporation’s  European 
rer,  Leon  Halfin.  Demand, 
J,  will  be  stimulated  both  by 
r  use  of  transistors  by  Euro¬ 
manufacturers  and  by  the 
oritv  of  American  transistors. 


If  springs  will  be 
important  in  the 
NEW  products 
You  plan  to  make 


In  Australia  last  month.  The 
Sheffield  Corporation  of  Dayton, 
0.,  opened  a  new  machine  tool, 
jage  and  instrument  plant  at  Clay¬ 
ton,  Victoria.  Louis  Polk,  presi¬ 
dent  of  Sheffield  and  \  ice  president 
of  parent  Bendix  Aviation,  told 
Australian  goxernment  and  indus¬ 
trial  figures  at  the  dedication  that 
bv  1968,  500  million  pounds 
(SI. 12  billion)  at  a  minimum  will 
flow  horn  the  U.S.  to  Australia 
for  further  industrial  development. 


Lems  has 
the  experience, 
the  organization, 
the  faciiities 
to  heip  YOU 
soive  probiems 
in  Design, 
Production, 
and  Purchasing 
..  .to  conserve 
your  time,  effort 
and  tower  your  costs 


In  London  Standard  Telephones 
and  Cables  announced  that  it  won 
a  5700,000  contract  for  the  man¬ 
ufacture  and  installation  of  remote 
control  equipment  for  the  Kariba 
hydroelectric  scheme  on  the  Zam- 
brai  river  in  the  Central  African 
Federation.  Equipment  will  per¬ 
mit  finger-tip  control  of  the  sys¬ 
tem  linking  Kariba  with  other  sta¬ 
tions.  Contract  was  awarded  by 
Federal  Power  Board  of  Rhodesia 
and  Nvasaland. 


Japan  last  year  paid  $42,778,000 
in  royalties  for  foreign  technical 
and  patent  rights,  according  to  Pe¬ 
gasus  International  Corp.,  foreign 
trade  consultants.  Rovalties  were 
paid  on  1,412  contracts,  most  of 
them  with  small  and  medium-sized 
U.S.  firms.  Many  of  these  are  in 
electronics.  Pegasus  says  increased 
licensing  activity  w'ith  Japan  is  due 
to  Japanese  policy  of  freely  remit¬ 
ting  royalties  in  dollars. 


Send  Us  YOUR  Problem! 


French  firm  Socictc  d’Etudes  ct  de 
Constructions  Elcctroniques  has 
delixered  an  electronicallv  con¬ 
trolled  power  plant  to  Belgium. 
Installation  is  designed  to  meet 
fluctuating  demand,  without  over- 
charging  international  lines  con¬ 
necting  Belgium,  French,  German 
and  Dutch  networks.  It  includes 
10  regulating  systems,  distributed 
throughout  the  principal  Belgian 
power  plants,  supplying  about  600 
oaw'  to  a  master  regulator  in 


LEWIS  SPRING  &  MANUFACTURING  COMPANY 

2656  W.  North  Avenue,  Chicago  47,  Illinois 

^ PRECISION 

SPRINGS 


The  finest  light  springs  and  wireforms  of  every  type  and  material 
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PLANTS  and  PEOPLE 


Plant  Problems  Eased 


Marked  improvement  in  effieieney 
of  materials  handling  and  storage 
operations  through  substitution  of 
vuleanized  fibre  eartons  for  eor- 
rugated  cardboard  containers  has 
recently  been  reported  bv  two  elec¬ 
tronic  firms. 

One  of  the  two.  Heath  &  Co., 
manufactures  radio  and  electronic 
kits  at  plants  in  Benton  Harbor, 
Mich.  The  other,  C.  P.  Clare  & 
Co.  of  Chicago,  produces  relays 
and  switches  used  in  electronic  and 
electrical  machinery  and  communi¬ 
cations  systems. 

1  leath  and  Clare,  like  many  other 
electronic  firms,  have  the  prob¬ 
lem  of  handling  and  protecting 
thousands  of  small  electronic  parts 
in  transit  between  plant  use  points 
and  storage. 

By  switching  to  fibre  containers 
the  two  firms  report  they  speeded 
up  the  parts  handling  job.  Storage 
space  has  been  better  utilized,  dam¬ 
age  and  loss  of  parts  has  been  .al¬ 
most  eliminated,  the  companies 
say. 

For  instance,  at  Heath  loss  and 
damage  in  trucking  parts  to  a 
nearby  plant  for  plating  has  offi¬ 
cials  say,  been  reduced  100  percent. 
When  corrugated  cartons  were 
used,  they  add,  cardboard  boxes 
burst  under  the  strain  of  hauling. 

Heath  also  reports  that  it  dou¬ 
bled  warehouse  efficiency  and  is 
no\y  better  able  to  get  parts  from 
storage  when  needed.  Stable  stack¬ 
ing  ability  of  fibre  containers  was 
chiefly  responsible,  firm  says. 

For  example,  fibre  cartons  arc 
loaded  on  pallets  and  stacked  (pic¬ 
tured,  left)  by  fork  truck  in  four¬ 


square  piles,  up  to  18  feet  high  and 
weighing  more  than  1,000  lbs.  In¬ 
dividual  boxes  can  be  quickly  re¬ 
moved  by  lifting  the  top  part  of 
the  palletized  stack  a  few  inches 
by  fork  truck. 

W'hen  corrugated  cartons  were 
used,  the  company  reports,  it  was 
necessary  to  break  down  the  stack 
to  get  at  a  lower  box.  In  addition 
now,  damage  to  parts  due  to  buck¬ 
ling  of  stacks  has  been  completely 
eliminated  since  the  shift  to  fibre, 
the  firm  says. 

Clare  savs  its  experience,  though 
different  in  detail  was  generally 
similar  and  resulted  in  like  im¬ 
provements. 

In  addition,  Clare  was  able  to 
use  fibre  cartons  as  assembly  line 
work  containers  by  adding  built-in 
shelves  (pictured,  right),  lire 
shelves  were  built  to  hold  100  con¬ 
tact  relays  in  correct  position  at 
all  times. 

Clare  also  found  that  use  of 
fibre  containers  simplified  inventory 
control  since  the  standard-size  con¬ 
tainers  provided  an  automatic 
counting  system  for  production, 
inspection  and  shipping. 

Basic  advantage  of  vulcanized 
fibre,  which  enabled  it  to  outper¬ 
form  corrugated  cardboard  in  these 
two  instances,  is  lightness  of  weight 
combined  with  structural  strength, 
company  spokesmen  sav. 

Vulcanized  fibre,  a  resilient  cel¬ 
lulose  plastic,  is  one  of  the  strong¬ 
est,  lightweight  materials  known 
to  industry  today.  It  is  capable  of 
absorbing  considerable  impact  with¬ 
out  damage.  It  is  chemieally  inert 
and  smooth-surfaced. 


Doppler  Radar 
Dons  Civvies 


Doppler  radar  for  civil  air  navi¬ 
gation  now  comes  of  age,  as  is 
proved  by  the  latest  of  several 
dozen  successful  flight  tests  con¬ 
ducted  by  Pan  American  World 
Airways. 

After  satisfactory  performance  in 
a  DC-7,  the  new  system,  R.\DA\, 
is  now  slated  for  installation  in  all 
44  jet  airliners  being  built  for  Pan 
American  by  Douglas  and  Boeing. 

RAD.\N  obtains  the  basic  infor¬ 
mation  of  ground  speed  and  drift 
angle  by  four  high-frequency  radio 
probes  that  scan  the  surface  of  the 
plane’s  flight  path.  Combining  this 
information  with  compass  heading 
allows  long-range  navigation  with¬ 
out  ground-based  or  celestial  aids 
for  the  first  time  in  the  historv  of 
air  navigation.  (Sec  Flec tronics, 
Oct.  10.  1957.)  rhe  R.XDANsv’S- 
tern  weighs  89  pounds. 


W-:- 


ESC  Appoints 


Production  Mgr 


The  electronic  components  di¬ 
vision  of  ESC  Corp.,  Palisades 
Park,  N.  J.,  names  Joseph  S.  Dec 
(picture)  production  manager.  He 
was  formerly  associated  with  the 
Allen  B.  DuMont  Laboratories  as 
foreman  in  their  transformer  de¬ 
partment. 

In  his  new  capacity  at  ESC,  Dec 
will  be  responsible  for  the  inanu 
facturing  and  testing  of  the  com 
pany’s  extensive  line  of  custom 
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rSKSONNEI.  INQUIl 


Missiles  are  test  fired  for  only  one  purpose:  to  obtain 
data  that  will  help  build  better  missiles.  If  the  test 
does  not  yield  this  information  it  must  be  considered 
unsuccessful  —  regardless  of  how  well  the  "bird" 
performed. 

Telemetry,  consequently,  assumes  a  vital  role  in  the 
development  of  the  missiles  so  necessary  to  our  de¬ 
fense  program.  There  is  no  other  way  to  collect  and 
preserve  the  all-important  data  from  unmanned  and 
unrecoverable  test  vehicles. 


Radiation,  Inc.  is  a  pioneer  in  the  design  and  devel¬ 
opment  of  advanced  telemetering  systems.  We  built 
the  first  practical  PCM  system,  with  its  integral  high¬ 
speed  digital  data  processing  equipment  .  .  .  and  the 
long-range  automatic-tracking  telemetry  antenna 
systems  for  the  AFMTC  ICBM  range. 

From  tiny  airborne  transmitters  to  complete  ground 
stations,  we  have  the  capability  to  solve  your  prob¬ 
lems  in  telemetry  and  associated  fields.  Write  today 
for  illustrated  brochure  showing  the  experience, 
facilities,  and  capabilities  of  Radiation,  Inc. 


RADIATION 

INC. 


MELBOURNE  AND  ORLANDO,  FLORIDA 


ELECTRONICS  •AVIONICS  •  INSTRUMENTATION 
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(  IN  LESS  THAN  ^ 

4  SECONDS 


built  and  stock  pulse  transformers, 
pulse-forming  networks  and  other 
components. 


“PIG-TAILORING” 

o  revolutionary  new  mechanical  process  for 
higher  production  at  lower  costs.  Fastest 
PREPARATION  and  ASSEMBLY  of  Resistors, 
Capocitors,  Diodes  and  ali  other  axial  lead 
components  for  TERMINAL  BOARDS,  PRINTED 
CIRCUITS  and  MINIATURIZED  ASSEMBLIES. 

PfG-TAfiORING  •/iminofes;  •  Diagonal  cutters 

•  Long  nose  pliers  •  Operator  judgment  •  90% 
operator  training  time  •  Broken  components  • 
Broken  leads  •  Short  circuits  from  clippings  • 
65%  chossis  handling  •  Excessive  lead  tautness 

•  Haphaxord  assembly  methods. 


PfG-rAfLORfNG  provides:  •  Uniform  component 
position  •  Uniform  marking  exposure  •  Minia¬ 
turisation  spacing  control  •  **S"  leads  for  termi- 
nols  •  **U**  leods  for  printed  circuits  •  Individual 
cut  and  bend  lengths  •  Better  time/rate  analysis 

•  Closer  cost  control  •  Involuoble  labor  toving 

•  Immediate  cost  recovery. 


Write  for  illustrated  book  to  Depf.  36P 


BRUNO-NEW  YORK  INDUSTRIES  CORP. 

DESIGNERS  &  MANUFACTURERS  OF  ELECTRONIC  EQUIPMENT 
■160  WEST  3Uh  STREET  •  NEW  YORK  1,  N  Y. 


Executive  V-P 

At  a  rfxf.nt  meeting  of  the  board 
of  direetors,  E.  J.  Pool  (picture) 
was  elected  executive  vice-president 
of  the  Cinch  Mfg.  Corp.,  Chicago. 
Ill.,  manufacturers  of  electronic 
components.  He  continues  as  gen¬ 
eral  manager,  a  position  he  has  held 
for  the  past  four  years. 


Foto-Video 

Expands 

Part  of  a  general  expansion  pro¬ 
gram  by  Foto-Video  Laboratories, 
Inc.,  is  the  recent  acquisition  of  a 
new  10,000  sq  ft  plant  (picture)  in 
Cedar  Grose,  N.  J.  Electronie  man¬ 
ufacturing  facilities  hase  already 
been  transferred  to  the  new  plant. 

Established  in  19^4,  Foto-Video 
Laboratories  manufactures  a  line  of 
testing  and  control  instruments, 
amplifiers,  monitors  and  sync  gen¬ 
erators  for  t\'  networks  and  studios 
and  for  industrial  tv  applications. 
The  company  states  that  its  sales 
volume  has  more  than  doubled  in 
each  year  of  its  production. 

The  company  also  announces 
that  a  new  line  of  transistorized 


power  supplies  is  now  being  manu¬ 
factured  and  sold.  'Fhese  power 
supplies  are  being  used  in  many 
general  industrial  applications. 


Set  Up  New 
Consultant  Firm 

Fred  Morris,  Jr.,  announces 
establishment  of  Electronic  Engi¬ 
neering  and  Management  Consult¬ 
ant  offices  in  Palo  Alto,  Calif.  He 
and  his  associates  ha\e  been  active 
in  the  engineering  and  manage¬ 
ment  consulting  field  since  World 
War  II,  having  served  academic, 
industrial  and  governmental  clients 
including:  MIT;  Universitv  of 
Southern  California;  Rcinlcr  Co. 
Ltd.,  San  Francisco,  Calif;  Bomac 
Laboratories  Inc.,  Beverly,  Mass.; 
Sylvania  Electric  Products  Inc., 
Mounbain  View,  Calif,  and  Wal¬ 
tham,  Mass.;  Instruments  For  In- 
dustrv  Inc.,  Mincola,  N.  Y.;  De¬ 
partment  of  the  Army  Signal 
Corps;  R&D  Board  of  the  Depart¬ 
ment  of  Defense;  and  the  Office  of 
the  Assistant  Secretary  of  Defense 
(Research  and  Engineering). 

The  newly  established  Palo  Alto 
office  will  serv’c  principally  the  par¬ 
ticular  needs  of  an — as  yet  un¬ 
identified — Eastern  organization  in 
planning  for  the  establishment  of 
a  West  Coast  affiliate. 

Morris’  technical  specialties  in¬ 
clude  phases  of  advanced  military 
electronic  countermeasures  sys¬ 
tems,  counter-countermeasures,  re¬ 
connaissance  and  radar  systems, 
and  electronie  weapon  system  per¬ 
formance  and  evaluation. 


Two  RCA  Men 
To  Get  Awards 

The  EiRsi  David  Sarnoff  Outstand¬ 
ing  Achicxcmcnt  awards  in  science 
and  engineering  will  be  presented 
to  Albert  Rose  of  the  Technical 
staff  of  RCA  Laboratories,  and 
Da\  id  K.  Barton  of  the  engineering 
staff  of  RCA  Defense  Electronic 
Products. 

The  two  awards,  to  be  made  an- 
nuallv  to  the  outstanding  scientist 
and  the  outstanding  engineer  of  the 
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ELECT 


VISIT  US  AT  BOOTH  NO.  2901 -RADIO  ENGINEERING  SHOW 


PETER  PARTITION  CORP. 


operates  one  of  the  largest 
plants  in  America  devoted 
exclusively  to  the  produc¬ 
tion  of  cardboard  partitions. 
Because  of  our  unexcelled 


facilities,  our  customers 


know  we  are  equipped  to 
fill  orders  FAST,  ON  TIME, 


price  that's  always  rightl 


For  moiivfoctvrors  of 
Ri|4io,  lloctTicot  and  ilortroiik 
componoiits  omI  oiliod  proikKtsi 
f*r«-ast«MkUd  ...cestea-Miede 


for  Protective 
PockciRiitR 
mode  to  yoor  oxoci 
tporificofioRs 
for  foftor  potkint 
ol  lowor  cotl! 


WRITE,  PHONE  or  WIRE 
for  QUOTATIONS  on 
YOUR  REQUIREMENTS 


Radio  Corp.  of  America,  were  es¬ 
tablished  m  September  1956,  to 
commemorate  the  fiftieth  anni- 
versar;'  in  radio  of  General  Sarnoff, 
chairman  of  the  board  of  RCA. 
Each  of  the  awards  consists  of  a 
gold  mwlal  and  a  citation. 

Rose  is  being  cited  “for  basic 
contributions  to  the  understanding 
and  utilization  of  photoelectric  phe¬ 
nomena.”  Barton’s  citation  speci- 
(ics  “for  important  contributions  to 
precise  tracking  radars.” 

The  medals  will  be  presented  to 
both  men  by  General  Sarnoff  early 
in  March. 


Shaw  Named 
Chief  Engineer 

.^ppoiNiMENi  of  Richard  A.  Shaw 
(picture)  as  chief  engineer  of  Neff 
Instrument  Corp.,  Pasadena,  Calif., 
is  announced. 

Prior  to  joining  Neff,  he  was  with 
the  Alcetra  Division  of  Consoli¬ 
dated  Electrodynamics.  He  was  also 
a  development  engineer  for  Collins 
Radio  Co.  for  five  years.  Shaw  has 
participated  in  the  development  of 
transistorized  test  equipment,  com¬ 
munications  receivers,  and  trans¬ 
mitters. 


Aerophysics 
Appoints  Two 

In  Santa  Barbara,  Calif.,  Aero¬ 
physics  Development  Corp.  ap¬ 
points  Ernst  Stcinhoff  associate 


uin  UA  ELECTRICAL 
I\l/Ll\f1  WIRI NO  DEVICES 

E)esi(jned  forPerformance 
and  Economu 


TERMINAL  BLOCKS  (Left):  Larse  line  of 
molded,  barrier  type,  in  varied  sixes,  materials, 
and  terminals.  New  "KLIPTITE"  style  (left 
bottom)  with  ansled  tabs  made  for  AMP,  self- 
lockins  wire  terminals. 

TOGGLE  SWITCHES  (Below):  Aircraft  type. 
Sinsle  and  Double  Pole.  Bakelite  housins.  Screw 
terminals  or  solderins  lugs.  One-hole  mounting. 
DC,  or  AC  up  to  1600  cycles. 

POWER  OUTLETS  (Below,  rightl:  Smallest 
made  for  standard  plug.  Mounts  from  top  or 
bottom  of  bracket,  boldering  terminals  or  wire 
leads.  fPrite  for  complete  Catalog 
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studying  Industrial  Sites? 


^  about 
Santa  Clara  County 


"If  we  were  asked  to  state  a 
single  reason  why  we  selected 
Santa  Clara  County,  it  would  be 
very  difficult”,  said  Mr.  Frank  A. 
Parker,  Director,  Atomic  Energy  Di¬ 
vision  of  American-Standard.  "The 
fact  that  this  was  the  center  of 
nuclear  learning  played  an  impor¬ 
tant  part.  Naturally  our  Atomic 
Energy  Division  could  benefit 
greatly  by  this  proximity, 

"Another  factor  was  the  healthy 
growth  trend  evidenced  in  this 
community.  We  were  also  impress¬ 
ed  by  the  excellent  living  condi¬ 
tions  which  seemed  important  in 
maintaining  maximum  worker  ef¬ 
ficiency.  Actually  it  was  the  com¬ 
bination  of  many  advantages 
which  influenced  us  in  making 
this  choice.” 

If  you  are  studying  western  in¬ 
dustrial  sites,  contact  the  American 
Radiator  &  Standard  Sanitary  Cor¬ 
poration  —  or  any  other  firm  in  this 
area.  Each  one  will  gladly  give  you 
straight  answers. 

YOU  SHOULD  HAVE  THESE  UP  TO  DATE  FACTS 

Accurate  statistics  are 
a  necessity  for  wise 
decisions.  Write  today 
for  the  new  folder, 

"DISTRIBUTION  FACTS 
ABOUT  THE  WEST*. 


SAH  JOSE  CHAMBER  OF  COMMERCE 


Dept.  4,  San  Jose,  Calif. 
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line  of  receiving  station  cquipmmj 
for  which  the  company  recently «.  1 
quired  exclusive  worldwide  sales 
rights. 

Bcndix-Pacific  supplies  coni]» 
nents  and  systems  for  most  of  the 
major  U.  S.  missile  programs,  and 
for  aircraft  flight  testing. 


technical  director.  He  has  been  de¬ 
partment  manager  of  Air  Force 
Missile  Projects  at  Aerophysics,  a 
position  he  will  retain. 

Helmut  Kuerschner  is  named 
chief  of  the  computer  operations 
projects  office  in  the  Air  P’orce 
Missiles  Department.  He  will  also 
serve  as  acting  chief  of  the  electro¬ 
mechanical  systems  section  in  the 
Electronics  Department. 

Prior  to  joining  Aerophysics, 
Kucrschncr  was  supervisory  aero¬ 
nautical  research  engineer  and  chief 
of  the  flight  simulation  branch.  Air 
Force  Missile  Development  Center, 
Holloman  Air  Force  Base,  New 
Mexico. 
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RCA  Adds  to 
Executive  Staff 


Edwin  A.  Speakman,  former  vice- 
president  and  general  manager  of 
P’airchild  Engine  and  Airplane 
Corporation’s  guided  missile  di\i 
sion, 


is  named  to  the  newly  cre¬ 
ated  post  of  manager  of  planning 


1  he  new  staff  member,  who 
ser\ed  for  se\cral  years  as  vice 
chairman.  Research  and  Develop 
ment  Board,  Department  of  De¬ 
fense,  will  be  responsible  for  ana¬ 
lyzing  military  requirements,  plan¬ 
ning  new'  programs  and  products, 
and  coordinating  short-  and  long- 
range  planning  for  RCA’s  defense 
electronic  products. 


ASCOP  Changes 
Division  Name 

The  Applied  Science  Corp.  of 
Princeton  has  changed  the  name 
of  its  switch  division  to  the  ASCOP 
electromechanical  division.  The 
renamed  division  manufactures 
time  division  multiplexing  switches 
for  commercial  and  military  use. 

The  new  name  w'as  chosen  to 
reflect  a  broadening  of  the  com¬ 
pany’s  products  through  a  planned 


Copeland  Upped 
at  Bendix  Corp. 

\\’iiH  the  company  since  1944,  E. 
Wayne  Copeland  (picture)  has 
been  appointed  telemetering  sales 
manager  at  Pacific  Division,  Bendix 
Aviation  Corp.,  North  Hollywood, 
Calif. 

He  was  formerly  assistant  sales 
manager,  telemetering.  Previously 
he  w'as  a  sales  engineer  dealing  with 
telemetering  and  instrumentation 
as  applied  to  missiles,  drones  and 
aircraft,  and  earlier  w'as  projects 
supervisor  in  the  missile  develop¬ 
ment  section,  engineering. 

In  his  new  position,  Copicland 
will  handle  sales  of  airborne  telem¬ 
etry  transmitting  components  and 
systems  manufactured  by  Bcndix- 
Pacific,  as  well  as  the  Epsco,  Inc., 
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A-C  Plans  Big 
Laboratory 

Allis-Chalmers  Manufacturing 
Co.  is  planning  a  new'  23,000-sq  ft 
laboratory  building  for  engineering. 
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Robertson  Heads 
New  Department 


future  at  your  fingi 


Fort  Wayne,  Ind.,  sets  up  an  ad¬ 
vanced  development  engineering 
department  with  G.  D.  Robertson 
(picture)  as  its  manager. 

This  department  under  Robert¬ 
son’s  direetion,  has  been  formed  to 
facilitate  deselopment  and  ex¬ 
ploitation  of  recent  scientific  and 
technological  advances.  It  will  con¬ 
duct  exploratory  work  on  industrial 
and  defense  problems. 

Robertson  will  be  in  charge  of  all 
experimental  and  theoretical  stud¬ 
ies  of  advanced  systems,  techniques, 
and  components  to  be  used  in  com- 
niunications,  navigation,  radar,  un¬ 
dersea  warfare,  data  processing  and 
guided  missiles. 

Since  joining  Magnavox  in  1953, 
he  has  sen  ed  as  staff  engineer,  chief 
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development  and  research  in  the 
Milwaukee  area. 

The  initial  building,  a  one-story 
jfair,  will  be  used  for  scientific 
studies  and  analyses,  and  for  the 
design,  construction  and  testing  of 
models,  mockups  and  prototypes 
of  nuclear  reactors  and  associated 

equipment. 

A  staff  of  1 50  to  200  engineers, 
scientists,  draftsmen,  technicians 
and  administrative  personnel  will 
be  housed  in  the  facility  which  will 
employ  modern  electronic  calcu¬ 
lating  equipment. 


In  the  most  advanced  electronic  systems  .  .  .  where  the  demands 
include  operational  dependability  under  rugged 
conditions  .  .  .  the  relay  specified  is  Hl-G. 


PLANNING  TODAY  FOR  THE  ELECTRONIC  MIRACLES 
OF  TOMORROW? 


You'll  wont  to  know  more  obout  the  many  miniature  and  sub-miniature 
Hl-G  RELAYS  designed  to  bring  this  future  within  easy  reach 
of  your  fingertips.  / 


An  inquiry  on  your  company  letterhead  is  invited 


GREENES 

are 


0  Spindle  speeds  up  to  26,000  rptn  to  engrave  or  for  mg. 
chining  modern  materials 

•  Fastest  possible  copy  set-up 

•  Greatest  ease  and  speed  of  adjustments 

•  Cutter  grinders,  rotary  tables,  master  letters,  compound 
slides,  name  plate  blanks  and  all  required  accessories 

^  MODEL  D2  HEAVY-DUTY  2-DIMENSIONAl 


•  575  pounds-rtgid,  sturdy, 
precise 

•  Vertical  adjustment  of 
copy  table  automatic 
with  Pantograph 

•  Unobstructed  on  three 
sides  to  take  large  work 

•  Vertical  range  over  10 
inches 


•  Micrometer  adjustment 
for  depth  of  cM 

•  Ball  bearing  construction 
throughout  —  super  pre¬ 
cision  ball  bearings  in 
spindle 

•  Ratios  2  to  1  to  infinity 
—  master  copy  area 
26'* 10* 


MODEL  106  PORTABLE  BENCH  MODEL-  ^ 
2-  OR  3-DIMENSIONAL 


•  40  pounds  of  unbeatable  speed  and 
accurKy  at  a  reasonable  price 

•  Perfect  for  all  machining  applications 
within  its  range 


•  One  copy  carrier  (supplied)  accep 
all  master  sizes 

•  Height  of  pantograph  and  position 
cutter  are  continuously  adjustab 


•  Ball  bearing  spindle  has  three  speeds  •  Work  up  to  10’  by  any  width 
up  to  14,000  rpm  _  k  l 


•  5  positive,  accurate  pantograph  ratios 


Taper  shank  cutters 


GREEN  INSTRUMENT  CO.,  INC. 


INDUSTRY’S  NEW 


ELEMENT! 


...the  magic  element  of 
Colorado  Climate,  the  element  that  gives 
Colorado  Industry  the  advantages  of 
greater  worker  productivity,  fast  growing  new 
markets... and  the  BONUS  of  Pleasant 


Living.  Before  selecting  your  plant  location, 
discover  oil  the  elements  of  success 
awaiting  your  industry  in  Colorado,  the  state 


that  more  than  meets  your 
site  requirements. 


OLORADO 


Deportment  of 
Oovelopment 

SS  State  Capitol 
Denver  2,  Colorado 


EXECUTIVES: 

Write  today  for  your  free, 
revised-to-the-minute 
analysis. . . 
INDUSTRIAL  COLORADO 
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Sales  Engineering 

VIGOROUS  REPRESENTATION 
AVAILABLE 

For 

Precision  Electronic  Components 
and  Basic  Materials 

Qualified  and  Experienced  in 
Sales  and  Missionary  Activity 

A  Small  energetic  Sales  Engineering  firm  has 
been  established  in  the  Metro  N.Y.  -  Northern 
N.J.  area  with  a  view  toward  representing  a 
limited  number  of  compatible  lines. 

Respectfully,  we  look  forward  to  affiliation 
with  manufacturers  having: 

a.  Excellent  Product  Sales  Potential. 

b.  A  High  Standard  of  Quality. 

c.  Reliability  in  Servicing  Orders. 

Your  product  deserves  effective  representa¬ 
tion  in  the  worlds  richest  electronics  market. 

Every  response  will  be  given  serious  con¬ 
sideration,  and,  acknowledgment.  Strict  con¬ 
fidence  of  your  interest  is  guaranteed. 

Direct  contact  during  the  I.  R.  E.  Exhibition 
would  be  opportune.  Please  address  your 
reply  to: 

SALES  ENGINEERING 

Box  299 

Ansonia  Station  New  York  23,  N.Y. 


sonar  engineer  and  section  chief 
of  communications  and  navigation. 
During  this  time,  he  supervised  re¬ 
search,  development  and  produc¬ 
tion  engineering  on  communica¬ 
tion  and  navigation  transmitters 
and  receivers  and  antisubmarine 
warfare  systems. 


RFL  Has  New 
Director 

Everett  A.  Gilbert  (picture)  is 
elected  a  director  in  addition  to  his 
duties  as  vice-president  in  charge 
of  engineering  at  Radio  Frequency 
Laboratories,  Inc.,  Boonton,  N.  J. 
He  has  been  in  charge  of  engineer¬ 
ing  at  RFL  for  nine  years,  eight  of 
them  as  v-p. 

At  the  same  meeting  Roger  S. 
Kingsland  was  elected  v-p  in  charge 
of  purchasing;  Marry  Parlimcnt,  v-p 
in  charge  of  production,  and  Henry 
E.  Emkcr,  v-p  in  charge  of  market¬ 
ing,  communications  products  di¬ 
vision. 


Hoffman 

Reorganizes 

In  a  move  designed  to  streamline 
its  operations  and  better  identify 
its  activities,  Hoffman  Electronics 
Corp.,  Los  Angeles,  Calif.,  has  ef¬ 
fected  an  internal  reorganization. 
Under  the  new  setup,  Hoffman 


Laboratories,  Inc.,  which  was  pre. 
viously  a  wholly-owned  subsidiar. 
has  been  made  the  Hoffman  Lab 
oratories  Division  of  Hoffman  Elec 
tronics.  Hoffman  Laboratories  d 
engaged  in  research,  development 
and  production  of  electronic  equip, 
ment  and  systems  for  the  militan 
including  the  fields  of  radar,  com¬ 
munications,  navigation,  countei- 
measures,  sonar,  fire  control  and 
missile  guidance. 

Name  of  the  Hoffman  Radio 
Division  has  been  changed  to  die 
Consumer  Products  Division  of 
Hoffman  Electronics.  The  Hofi- 
man  Semiconductor  Division  in 
Evanston,  Ill.,  is  now  called  die 
semiconductor  division  of  Hog 
man  Electronics  Corp. 
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Du  Mont  Ups 
Carlin,  Scott 

Organization  changes  in  tele\i- 
sion  tube  operations  at  Allen  B.  Dn 
Mont  Laboratories,  Inc.,  Clifton, 
N.  J.,  result  in  the  promotion  of 
two  key  men. 

William  Carlin  is  named  man¬ 
ager  of  the  television  tube  division 
and  will  be  in  charge  of  all  t\’  tube 
manufacturing.  Robert  G.  Scott 
general  sales  manager  for  tv  tubes, 
receiving  tubes  and  Du  Mont  re¬ 
placement  parts,  will  now  report 
dircctlv  to  S.  J.  Koch,  vice  presv 
dent  and  general  manager,  tube 
operations,  and  will  have  broad 
responsibility  for  product  planning, 
marketing,  and  operating  profit. 

Carlin  has  been  associated  witli 
the  television  tube  division  since 
he  joined  the  company  in  1948. 
He  has  been  a  manufacturing 
supervisor,  assistant  manufacturing 
manager,  manufacturing  managa 
and  manager  of  equipment  engr 
neering  for  tv  and  industrial  tubes 
Before  joining  Du  Mont  he  vsas 
associated  with  the  National  Union 
Radio  Corp. 

Scott  joined  the  Du  Mont  com¬ 
pany  in  1948  as  a  senior  cngineei 
in  tiic  cathode-ray  tube  engineering 
department.  He  was  next  made 
head  of  commercial  engineering, 
and  in  1952  was  named  sales  engr 
neering  manager.  He  became  suc¬ 
cessively  assistant  sales  manago 
and  then  general  sales  manager  fot 
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h’ tubes.  Prior  to  joining  Du  Mont, 
Scott  was  an  engineer  with  Na¬ 
tional  Union  Radio  Corp. 


IT&T  Executive 
Moves  Up 

Director  of  researeh  and  engi¬ 
neering  for  International  Tele¬ 
phone  and  Telegraph  Corp.,  Fred¬ 
erick  R.  Furth  (picture)  has  been 
elected  a  vice  president  of  the  cor¬ 
poration. 

Furth  joined  Farnsworth  Elec¬ 
tronics  Division  of  IT&T  as  spe¬ 
cial  assistant  to  the  president  in 
1955,  following  his  retirement  as 
U.S.N.  admiral.  He  became  vice 
president  of  Farnsworth  and  in 
March,  1957,  was  appointed 
deputy  director  of  research  and 
development  for  IT&T,  with  head¬ 
quarters  in  New  York.  He  became 
director  last  July. 

As  chief  of  naval  research  in 
1954  and  1955  Furth  directed  the 
expansion  and  use  of  new  tech¬ 
niques  in  research  of  the  upper 
atmosphere,  permitting  the  Navy 
to  move  ahead  rapidly  with  the 
technical  portion  of  the  earth- 
satellite  program. 


IRE  Appoints 
Officers 

At  its  January  meeting  the  IRE 
Iward  of  directors  appointed  six 
members  to  the  board  for  1958. 
Reappointed  as  treasurer  is 
R.  G.  Baker,  vice  president 
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CONSULTANT  WANTED 

A  WMtera  N«w  York  Eloetroniet  Company 
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sultant  in  iield  oi  contracts,  patents  and 
manaqomont.  Writ* 

P-7257,  Electronics 
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POSITION  WANTED 

Engineer  7  years  experience  UHF-VHF 

cialist  wants  overseas  contract  12-15  months, 
available  June  '68.  PW-7371,  Electronics. 

WANTED 


Anything  within  reason  that  is  wanted  in 

the  field  served  by  Electronics  can  be  quickiy 
located  through  bringing  it  to  the  attention 
of  thousands  of  men  whose  interest  is  as¬ 
sured  because  this  is  the  business  paper 
they  read. 
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YARDNEY  LABORATORIES 
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MANUFACTURERS' 
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SAMUEL  K.  MACDONALD,  INC. 
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IN  PHOENIX! 

. . .  wAe/e  Motorola 
offers  a  high  degree 
of  opportunity! 

Phoenix  has  just  2  seasons: 
spring  and  summer.  Right  now 
it’s  spring  in  Phoenix,  with 
warm,  dry,  sunny  days  .  .  .  and 
crisp,  clear  nights  just  cool 
enough  for  restful  sleep. 

Find  out  more  about  the  out¬ 
standing  professional  opportu¬ 
nity  that  awaits  you  in  this 
healthful  land  of  sunshine.  Why 
not  work  where  it’s  fun  to  live? 

If  you  are  qualified 
for  one  of  these  po¬ 
sitions,  write,  wire 
or  phone  Motorola 
'VS§^  in  Phoenix  today  ! 

ELECTRONIC  EN6INEERS, 
MECHANICAL  EN6INEERS,  mYSICISTS 
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Western  Military  Electronics  Center 
Motorola,  Inc.,  Dept.  A-18 
8201  E.  McDowell  Road 
Phoenix,  Arizona 

Engineering  positions  else  available  at 
Motorola,  Inc.  In  Chicago,  Illinois,  onci 
Rlvortlrio,  Californio. 
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for  research  of  Syracuse  Uni\ersity, 
Syracuse,  N.  Y.  Haradcn  Pratt  is 
appointed  to  his  sixteenth  term  as 
secretary.  John  D.  Ryder,  dean  of 
engineering,  Michigan  State  Uni- 
\ersity.  East  Lansing,  Mich.,  be¬ 
comes  editor  of  the  IRE  Proceed¬ 
ings,  succeeding  Donald  G.  Fink, 
director  of  research  of  tlic  Philco 
Corp. 

Appointed  as  directors  arc  Alfred 
N.  Goldsmith,  consulting  engineer 
and  editor  emeritus  of  the  IRE  Pro¬ 
ceedings;  D.  B.  Sinclair,  \  icc  presi¬ 
dent  of  engineering.  General  Radio 
Corp.,  Cambridge,  Mass.;  and 
Ernst  M'^cber,  president  of  the 
Polytechnic  Institute  of  Brooklyn 
and  president  of  Polytechnic  Re¬ 
search  and  Development  Co., 
Brooklyn,  N.  Y. 


Executive  Moves 

John  S.  Leigh  ino\cs  up  from  as¬ 
sistant  chief  engineer  to  chief  en¬ 
gineer  of  National  Aeronautical 
Corp.,  Fort  W  ashington,  Pa. 

J.  Z.  Millar,  assistant  vice-president, 
development  and  research,  at  W^est- 
ern  Union  Telegraph  Co.,  New 
York,  N.  Y.,  is  designated  to  head 
sales  of  the  companv’s  technical 
ser\ices  and  equipment,  in  addi¬ 
tion  to  his  present  duties. 


Plant  Briefs 

Formerly  located  at  Flushing, 
N.  Y.,  the  administratixe  and  gen¬ 
eral  offices  of  Sterling  Precision 
Corp.  Instrument  Division  are  now 
settling  in  their  Port  W'^ashington, 
N.  Y.,  plant.  Main  plant  remains 
in  Flushing. 

In  a  move  to  centrally  locate 
manufacturing  facilities  in  prime 
market  areas,  W^illiam  Brand  & 
Co.,  Inc.,  Whllimantic,  Conn.,  has 
organized  a  new  subsidiary  corpora¬ 
tion,  William  Brand  Wire  and 
Cable  Corp.,  in  Santa  Monica, 
Calif. 

Taylor-Leslie  Mining  &  Engineer¬ 
ing  Corp.  Ltd.,  Toronto,  Ontario, 
Canada,  is  preparing  a  facility  for 


the  manufacture  of  silicon  tran¬ 
sistors,  diodes,  rectifiers  and  photo 
transistors.  The  firm  has  been  li¬ 
censed  bv  W'estern  Electric  to 
utilize  all  the  Bell  Labs  patents  ap¬ 
plicable  to  semiconductors. 

Sperry  Phoenix  Co.  has  purchased 
3,400  acres  23  miles  northeast  of 
Beardsley,  near  Phoenix,  Ariz.,  as 
site  of  a  future  plant. 


News  of  Reps 

Martin  P.  Andrews,  Inc.,  now 
handles  the  precision  component 
line  of  Elcctro-l’cc  Corp.  in  all  of 
New  York  State  except  W^estches- 
ter,  Putnam,  Orange  and  Rockland 
counties.  R.  S.  Pettigrew  &  Co. 
will  merchandise  the  same  line  in 
the  New  England  territorx . 

llicksvillc,  N.  Y.  reps.  Hunter  & 
Salsbim-  Inc.,  take  on  the  line  of 
precision  snap-action  switches  of 
Unimax  Switch,  division  of  the 
W'.  L.  Maxson  Corp.  Thev  will 
sell  in  the  metropolitan  New  York- 
New  Jersey  area  to  accounts  en¬ 
gaged  in  goxernment  contract  work. 

Automatic  Switch  Co.  of  I'lorham 
Park,  N.  J.,  announces  change  of 
address  c)f  their  representative,  J. 
R.  Ruddoclv  &  Associates,  from 
Irving  Park  Road  to  4S22  N. 
Damcn  Avc.,  Chicago,  Ill. 

Radio  Receptor  Co.,  Inc.,  selects 
Donert  Associates,  as  sales  repre¬ 
sentative  to  radio,  t\'  and  phono¬ 
graph  original  equipment  manufac¬ 
turers  for  its  selenium  rectifiers  and 
germanium  and  silicon  diodes  in 
the  New  York  metropolitan  area. 

Scicntific-Atlanta,  Inc.,  has  new 
reps  in  California  and  Illinois.  An¬ 
tenna  pattern  recorders,  digital 
X-Y  plotters,  microwaxe  receixers 
and  plastic  fabrications  arc  handled 
in  Chicago  by  the  Pixan  Engineer¬ 
ing  Co.  Reps  in  California  are  the 
J.  T.  Hill  Co.,  xvith  offices  in  San 
Gabriel,  San  Carlos  and  San  Diego. 

Jackson  Edwards  Co.,  Los  Angeles 
electronic  reps,  haxc  occupied  their 
nexv  building  at  4101  Lankershim 
Blxd.,  North  Hollvxx'ood,  Calif. 
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for  research  of  S\Tacuse  Uni\ersity, 
Syracuse,  N.  Y.  Haraden  Pratt  is 
appointed  to  his  sixteenth  term  as 
secretary.  John  D.  Ryder,  dean  of 
engineering,  Michigan  State  Uni¬ 
versity,  East  Lansing,  Mich.,  be¬ 
comes  editor  of  the  IRE  Proceed¬ 
ings,  succeeding  Donald  G.  Fink, 
director  of  research  of  the  Philco 
Corp. 

.\ppointed  as  directors  arc  Alfred 
N.  Goldsmith,  consulting  engineer 
and  editor  emeritus  of  the  IRE  Pro¬ 
ceedings;  D.  B.  Sinclair,  vice  presi¬ 
dent  of  engineering.  General  Radio 
Corp.,  Cambridge,  Mass.;  and 
Ernst  Weber,  president  of  the 
Polytechnic  Institute  of  Brooklyn 
and  president  of  Polytechnic  Re¬ 
search  and  Development  Co., 
Brooklyn,  N.  Y. 


Executive  Moves 

John  S.  Leigh  moves  up  from  as¬ 
sistant  chief  engineer  to  chief  en¬ 
gineer  of  National  .Aeronautical 
Corp.,  Fort  Washington,  Pa. 

J.  Z.  Millar,  assistant  vice-president, 
de\  elopment  and  research,  at  West¬ 
ern  Union  Telegraph  Co.,  New 
York,  N.  Y.,  is  designated  to  head 
sales  of  the  company’s  technical 
services  and  equipment,  in  addi¬ 
tion  to  his  present  duties. 


Plant  Briefs 

Formerly  located  at  Flushing, 
N.  Y.,  the  administrative  and  gen¬ 
eral  offices  of  Sterling  Precision 
Coq>.  Instrument  Division  are  now- 
settling  in  their  Port  Washington, 
N.  Y.,  plant.  Main  plant  remains 
in  Flushing. 

In  a  move  to  centrally  locate 
manufacturing  facilities  in  prime 
market  areas,  William  Brand  & 
Co.,  Inc.,  Willimantic,  Conn.,  has 
organized  a  new  subsidiary’  corpora¬ 
tion,  William  Brand  Wire  and 
Cable  Corp.,  in  Santa  Monica, 
Calif. 

Taylor-Leslie  Mining  &  Engineer¬ 
ing  Corp.  Ltd.,  Toronto,  Ontario, 
Canada,  is  preparing  a  facility  for 


the  manufacture  of  silicon  tran¬ 
sistors,  diodes,  rectihers  and  photo 
transistors.  'Fhe  firm  has  been  li¬ 
censed  by  Western  Electric  to 
utilize  all  the  Bell  Labs  patents  ap¬ 
plicable  to  semiconductors. 

Sperry  Phoenix  Co.  has  purchased 
3,400  acres  24  miles  northeast  of 
Beardsley,  near  Phoenix,  Ariz.,  as 
site  of  a  future  plant. 


News  of  Reps 

Martin  P.  Andrews,  Inc.,  now' 
handles  the  precision  component 
line  of  Electro-Tec  Corp.  in  all  of 
New  York  State  except  Westches¬ 
ter,  Putnam,  Orange  and  Rockland 
counties.  R.  S.  Pettigrew  &  Co. 
will  merchandise  the  same  line  in 
the  New  England  territory. 

Hicksville,  N.  Y.  reps.  Hunter  & 
Salsbury  Inc.,  take  on  the  line  of 
precision  snap-action  switches  of 
Unimax  Switch,  division  of  the 
L.  Maxson  Corp.  'I’hev  will 
sell  in  the  metropolitan  New  York- 
New  Jersey  area  to  accounts  en¬ 
gaged  in  government  contract  work. 

Automatic  Switch  Co.  of  Florham 
Park,  N.  J.,  announces  change  of 
address  of  their  representative,  J, 
R.  Ruddock  &  Associates,  from 
Ir\ing  Park  Road  to  4822  N. 
Damen  Ave.,  Chicago,  Ill. 

Radio  Receptor  Co.,  Inc.,  selects 
Donert  Associates,  as  sales  repre¬ 
sentative  to  radio,  tv  and  phono¬ 
graph  original  equipment  manufac¬ 
turers  for  its  selenium  rectifiers  and 
germanium  and  silicon  diodes  in 
the  New  York  metropolitan  area. 

Scientific-Atlanta,  Inc.,  has  new' 
reps  in  California  and  Illinois.  An¬ 
tenna  pattern  recorders,  digital 
X-Y  plotters,  microwa\e  receisers 
and  plastic  fabrications  are  handled 
in  Chicago  by  the  Pivan  Engineer¬ 
ing  Co.  Reps  in  California  are  the 
J.  T.  Hill  Co.,  with  offices  in  San 
Gabriel,  San  Carlos  and  San  Diego. 

Jackson  Edwards  Co.,  Los  Angeles 
electronic  reps,  have  occupied  their 
new  building  at  4101  Lankershim 
Blvd.,  North  HolK-wood,  Calif. 
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